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Education is progressive. The developi eut of the popular mind 
■s beooming the transcendent question of the day. Improvements are 
being made in every department, dull routine is giving way to intel- 
lectual activity, instruction is becoming a science, and teaching a pro- 
fession. 

This advance in education has been nownere moni noticeable than in 
the improvements of text-books upon Arithmetic. A. few years ago an 
unpretending little work, Colbum's Intellectual Ariilimetic, was pre- 
sented to the public. That little work touched Arithmetic as with the 
wand of an enchantress, and . transformed it from a dry collection of 
mechanical processes to a thing of interest and beauty. It laid the 
foundation of that system of Mental Arithmetic which has infused a 
new spirit into the science of numbers, and has done more than any 
other influence to vitalize the methods of common school instruction 
in this country. 

In presenting a new work upon the subject, I desire to acknowledge 
my obligations to this and other works which have followed it. Bring- 
ing to the task the reflection and experience of many years of educa- 
tional labor, I hope to be able to present a text-book upon Arithmetic 
which will take an honorable position amoDg the many valuable work^ 
upon the subject which are doing so much for the educational interests 
of the country. Some of the general and special features of this work 
will be briefly noticed. 

Method op Tbeatment. — ^The method of treatment is both Indue- 
tive and Deductive, embracing Analysis and Synthesis. In some cases 
both of these methods are employed in the development of the same 
subject ; in other cases they are combined in the same solution or expla- 
nation, and such combination is characteristic of the entire work. I 
have endeavored to meet the wants of both teacher and pupil, by pre- 
paring a work convenient for instruction, adapted to the natural and 
logical development of the mind of the pupil in the study of numbers, 
and containing such applications as will prepare students for the basi- 
ness relations of life. 

Abbangemeitt. — The arrangement of the work is believed to be 
strictly lofficcU and at tl e same time, practiccdj being adapted to the nat- 
ural mental growth ai^d development of the pupil. The mottoes have 
been,— ^om the ecuy to the difficuUy from the simple to the complex^ from the 
known to the wijknown. Care has been taken lo px^^^X. ^^^ ^YK\.^«t «^ 

(V) 
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more practical subjects first, and not to anticipate any principles oi 
processes before the pupil is prepared for them. Thus, I have placed 
Compound Numbers after Fractions, Percentage before Katio and Pro- 
portion, Equation of Payments after Proportion, and other arrange- 
ments haye been determined by the same principle. 

The Reasoning. — All reasoning is comparison. A comparison re 
quires a standard, and this standard is the fixedf the ariomatiCj the known. 
The law of correct reasoning, therefore, is to compare the complex, with 
the smvplCj the theoretic with the axUxmatic^ the unknown with the known 
This law is kept prominently before the mind in the development of 
this work, and upon it are based its definitions, solutions and explana- 
tions, etc. As an illustration, notice the definit*'*'«is of Katio, Propor- 
tion, etc., the method of stating a proportion, etc. 

Solutions. — The solutions and demonstrations are so simple and clear, 
that they may be understood by very young pupils, yet they are expressed 
in language concise and logically accurate, and in the form which the pupil 
thould be required to use at recitation. A solution may be too concise to be 
readily understood, and it may also be too prolix, the idea being smoth- 
ered or concealed in a multiplicity of words. Both of these errors I have 
endeavored to avoid, remembering that the highest science is the greaiesi 
simplicity. 

RuiiES. — The rules or methods of operation are expressed in brief 
and simple language, and are given as the results of solutions and expla- 
nations. I have endeavored to lead ^the pupO to see the reason for the 
different processes, thus enabling him to derive his own method of ope- 
ration based upon such reasoning. The object has been to develop mind 
CLS well as the power of computation — ^to make thinkers rather than arith- 
metical machines. 

Applications. — One of the most prominent features of the work is its 
practical character. The applications of the science are not the thought 
of the scholar as what business may be, but represent the actual business 
of the day. Man^ of the problems and processes are derived from actua» 
business tranaaetions. Our BUls and Accounts came out of the stores ; our 
Taxes, Banking, Exchange^ etc., have been submitted to and endorsed by 
those connected with the business ; several of the problems on Duties are 
out of the CkLstom House; Intura/nce has been examined by experts in the 
busineas ; the subject of BuUdvng AsioeiaiUmSy for the first time intro- 
duced itto an arithmetic, was pailly prepared by one practically fieunil- 
iar with the subject; etc 

Union of Mental and Written. — Another leading feature of the 

work is the union of mental and written arithmetic in one book. Many 

*ho recognize the importance of Mental Arithmetic think that it takes 

much time for the pupU to study two separate books— one on Men- 
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tal and the other on Written Arithmetio — and hold that these two sub- 
jects should be embraced in vmt book. To meet this demand I have mads 
a complete and harmonious combination of the two subjects, introducing 
many of those forms of analysis that have giyen such popularity to my 
Mental Arithmetic. It is this combination that gives the work its name. 
The Union ArUhmelie; and this union will be found to be not a mere 
nominal thing, but a reality. I^ the study of the work the pupil cau 
obtain quite a thorough course in arUhmeticai ancdym while he is becom- 
ing familiar with the art of computation and the application of the art to 
business. These mental exercises are so arranged and printed that any 
beacher who prefers to omit them can do so without any inconvenience 
to either the pupil or the teacher. 

Sfbcial Fbatubes. — ^There are several special features peculiar to 
this work, to which vre desire to call attention. 

Ist. Many new definitions, as of Fraction, Least Common Multiple, 
Percentage, Katio, etc. 

2d. New and concise method of explaining Greatest Common Divisor, 
and a method of Least Common Multiple not usually given. 

3d. The two distinct methods of the development of Fractions, tht 
relation of fractions, the method of stating a problem in Simple Pro- 
portion and reason for it, and the development of Compound Proportion. 

4th. The Analytic ^and Synthetic methods of developing Involution 
and Evolution, the greater attention to Involution as a preparation to 
Evolution, a new method of cube root, etc. 

6. Great number and Variety of problems, especially after the Funda- 
mental Bules, Fractions, etc., and at the close of the book. Other features 
also important, will present themselves upon a careful examination. 

It should be stated that this work was first published in 1863, and that 
some of the definitions and processes which were then new have since 
been introduced into other works. The present edition is thoroughly 
revised, and brought up to the very latest methods of business calcula- 
doDs. 

Thanking my friends for the cordial reception given to my previous 
labors, I send forth this new volume, with the earnest desire that it may 
meet their approbation, and aid in the development and difiusion of 
a deeper interest in the beautiful science of numbers — a science which 
practically lies at the foundation of all science and all thought, and one 
which is doing so much to promote the cause of popular education. 

EDWAED BKOOKa 
Stjlts Normal School, 
May 10, 1877. 
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1" 5a Cher* trill notice that the author's Oraded Scries of arithmetics 
ooajists of three parts. Having completed Parts I. and II., the pupil 
is prepared to take \jp the present volume, Part III. Part III. 
begins at Percentage, and completes the subject of arithmetic. It 
embraces Percentage, and all its various applications. Ratio and Pro 
portion. Involution and Evolution, Arithmetical and Geometrical 
Progression, and Mensuration. Parts II and III. are also bound ir 
one Yolume for those who prefer the book in that form. 
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INTRODUCTION TO PERCENTAGE. 

MENTAIi EXERCISES. 

1. A gain of $2 on $5 is a gain of how many dollars on t?u hun 
dredf 

Solution. — If the gain on $5 is $2, on $100, which is 20 times $5, thi 
gabi is 20 times $2, or $40. 

2. A gain of $3 on $5 is a gain of how many dollars on t?ie hun- 
dred? 

3. What is the gain on a hundred when the gain is 4 on 20? 5 on 
20? 4 on 25? 

4. If the gain on $100 is $25, what is the gain on $4? on $12? on 
120? 

5. If the gain on $100 is $20, what is the gain on $5? on $15? on 
$25? 

6. If the gain on $100 is $40, what is the gain on $1 ? on $12 ? on 
$36? 

I. If the gain on $100 is $25, what part of the $100 equals the gain ? 

8. If the gain on $100 is $40, what part of the $100 equals the gain? 

9. If the gain on $24 is at the rate of 25 on the 100, what is the 
gain? 

10. If the gain on $25 is at the rate of 20 on the 100, what is the 
gain? 

II. What is the gain on $50 at the rate of 10 on the hundred? 

12. What is the gain on $250 at the rate of 20 on the hundred? 

13. What is the gain on $360 at the rate of 15 on the hundred? 

14. What is the rate per hundred at a gain of $6 on $30 ? 

15. What is the rate per hundred at a gain of $15 on $60? 

16. Per cent, means the same as per hundred; what then can we call 
the rate per hundred ? Ana. Bate per cent. 

1%, A gain of $20 on $80 is a gain of what per cent? 

18. A loss of $15 on $75 is a loss of what per cent.? 

19. What per ceTi^. is a gain of 20 on 40? 5 on 25? 4 on 80? 3 on 
80? Son 200? 

20. What is 5 per cent, of 80 ? 4 per cent, of 24? 20 per cent of 
W ? 25 per cent, of 48 ? 

Solution. — 5 per cent, is at the rate of 5 on the 100, and since 5 is ^ of 
100, 5 per cent, of 80 is ^ of 80, which is 4. 

21 . What is 50 per cent, of 24? 80 per cent, of 60 ? 40 per cent of 
85? 60 per cent, of 45? 

22. What per cent, is a gain of 15 on 60? IS on 72? 12 on 48? 16 
00 80? 20 on 60? 15 on 90? 
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SECTION VIIL 

PERCENTAGE. 

876« Percentage is the process of computation in wiiiri 
the hasis of comparison is a hundred, 

377* The Term per cent — from per, by, and centum^ u 
hundred — means by or on the hundred; thus, 6 per cent, of 
any quantity means 6 of every hundred of the quantity. 

378. The Symbol of Percentage is % . The per cent, 
may also be indicated by a common fraction or a decimal; 

thus 6%=:yf^=.06. 

379. The Quantities considered in percentage are the 
Base, the Bate, the Percentage, and the Amount or Differ- 
ence. 

380. The Base is the number on which the percentage 
is computed. 

381. The Rate is the number of hundredths of the base 
which are taken. 

' 382. The Percentage is the result obtained by taking 
a certain per cent, of the base. 

, 383. The Amount or Difference is the sum or differ 
ence of the base and percentage. They may both be em- 
braced under the general term Proceeds. 

Note. — In computation the rate is usually expressed as a decimal. Foi 
the difference between Mate and rate per cent,, see Brookx's Philosophy qf 
Arithmetic. 

EXPRESSION OF THE RATE. 

1* Express 4% as a decimal and common fraction. 

Solution. — Since per cent, is so many on a operation. 

hundred, 4% of a quantity is .04 of it; or, as 4 ^ .04^ i^^rtX 

a common fraction, j^jf or ^ of it **• "' 

Express 

2. 5%. Ans. .05 or ^. 4. 7%. Ans. .07 or ^h 

8. 6%. Ans, .06 or ^. 5. 8%. Am. .08 or ^ 
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«. 10%. Ans, .10 or -^^ 

7. lli%. Ans. Al\ or ^. 

8. 12|%. ^ns. .12|or|. 

9. 16|%. Ans, .16f orf 



10. 33^%. ^718. .33^ or \. 

11. 3T|%. Ans, .311 or | 

12. 1%. ^ns..005. 
18. i%. ^ns. .002(; 



3S4« Gases. The subject of percentage is conveniently 
treated under three distinct cases : 

1. Given the rate and base, to find the percentage or pro- 
ceeds. 

2. Given the rate and percentage or proceeds, to find the 
base. 

3. Given the base and percentage oi proceeds, to find the 
rate. 

Note. — Authors usually present the subject in five or six cases, but it \b 
thought that the method here adopted is to be preferred, on account of Ita 
logical accuracy and practical convenience. 

CASE I. 

3Sd* Giveti, the base and the rate, to find the per- 
cent€ige or the proceeds, 

i. What is 25% of 120 yards? 

Solution.— 25% of anything is t^ or ^ of it ; and \ of 120 yards \b 30 
yards. Therefore, etc. 



What is ' 

2. 20% of 75? 

3. 26% of 80? 

4. 50% of 132? 

5. 75% of 96? 



6. 15% of 60? 
X. 35% of 120? 

8. 12i% of 144? 

9. 16§% of 108? 



10. Out of a purchase of 120 dozen eggs, 20% turned out to be 
bad; how many were good? 

11. From a hogshead of kerosene containing 108 gallons, 33^% 
leaked out; how many gallons remained ? 

12. A train of cars running 20 miles an hour, increases its speed 
15% ; what is the rate of running after the increase? 

13. A clerk's salary is $45 a month, but at the beginning of the 
year it was raised 11 J % ; what did he then receive a month? 

II. Mr. Smith paid a tax of ^% on $3000 ; what was the amount 
of his tax? 

15. In the 10th problem, which is the base, which the rate. an<; 
Fbich the percentage? 
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WRITTEN BXKRCISKS. 

I. What IS 6% of $275? What is the amount of $275, 
tiicreased by 6% of itself? 

OPERATION. 

$275 
Solution.— 6% of $275 equals .06 times $275, q^ 

which, by multiplying, we find to be $16.50. ^ ' 

9>lo.dU 

OPERATION, 

Solution. — A number increased by 6 % , or .06 times «275 

itself, equals 1.06 times itself; 1.06 timeu $275 equals i na 

$291.50? .— ^ 

^ $291.50 

Rule I. — Multiply the base by the rate, to find the per- 
centage. 

Rule II. — Multiply the base by I plus the rate, to find the 

amount; or by 1 minus the rate, to find the difference. 

Notes. — 1. When the rate gives a small conmion fraction, take such a 
^rt of the base as is indicated by this fraction. 

2. The amount equals the base plus the percentage ; the dxff'erenee equak 
t)e base mintts the percentage. 

What is 

2. 12% of 475? Ans. 57. 

3. 8% of 1875? Ans. 150. 

4. 25% of 948 miles? Ans. 237. 

5. 12^% of 1256 rd. ? Ans. 157. 

6. 35% of 1840yd.? Ans. 644. 

7. 66f% of $124.65? Ans. $83.10. 

8. 33^% of $234.54? Ans. $78.18. 

9. 45% of 18|? Ans. 8.43|. 
lb. j% of $348 ? Ans. $2.61. 

II. 1% of 14 lb. ? Ans. .12 oz. 
12. Find 25% of 461b. 12i oz., Av.?^ns. 11 lb. 11^ oz. 
18. How much is 42|% of 61b. 8 oz. 12pwt., Troy? 

Ans. 21b. 10 oz. 53^pwt. 

14. A grain dealer bought 600 bar. of Western flour, and 
Bold 16§% of it ; how many barrels remained ? Ans. 500. 

15. A man's income is $1800 a year, of which he pays 
12% for house rent; what rent does he pay? Ans. $216. 

16. If the bread made from a barrel of flour weighs 33^ 
per cent, more than the flour, what is the weight of the 

bread? ^ An8.'i^\\\\i. 
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17* Mr. Hamlin bad 360 acres of land, and sold 33^% of 
it i how many acres remained ? Ans, 240 acres. 

18. The silver coin of the United States contains 10% of 
alloy; how much pure silver is there in 16| oz. of silver 
coin ? Ans. 15 oz. 

19* A land agent bought 1016 acres of land, and sold 1 2^% 
to Mr. Chase and 37^% of the remainder to Mr. Dunn ; how 
much remained ? Ans, 655f acres. 

20. How much linseed oil can be extracted from 1 cwt. 
27 lb. of flaxseed, if flaxseed contains 11% of oil, and a pint 
of oil weighs | of a pound ? -4 ns. 2 gal. 1.31^ qt. 

21. A clerk's salary is $2000 a year ; he spends 10% of it 
the first quarter, 15% the second, 6% the third, and 4% the 
fourth ; how much did he save ? • Ans. $1300. 

22. Mr. Walton's income is $2500 a year, of which he 
spends 30% for board, 12^% for clothes and books, and 10% 
for incidentals ; what does he save in a year ? 

Ana. $1187.50. 
28. A man owning | of a machine shop worth $10,000, 
Bold 16§% of his share to his brother ; what part of the whole 
shop did he still retain, and what was its value ? 

Ans, I; value, $6250. 

CASK II. 

• 3SO« Criveti, the rate and tlie percent€ige or pro- 
ceeds, to find tlie base, 

MENTAL EXERCISES. 

1. Twenty-four is 20% of what number ? 

Solution. — If 24 is 20 per cent, of some number, It is y^, or ^ of that 
lumber ; if 24 is ^ of some number, f , or the number, equals 5 times 'M 
«rl20. 



Of what number is 

2. 16 95% ? 

3. 19 16§% ? 

4. 27 33i% ? 

5. 1.5 50%? 



6. 41b. 6%? 

7. 2bu. 12i%? 

8. 8 A. 66S%? 

9. £7.5 75% ? 



10. Thirty is 25% more than what number? 50% more than whai 
amnber? 100% more than what number? 

11. &ixtyi8 25f^le8a*thsLn what number? tiOTo \e» X\i^^ '^^»»\ 
aumberf 100^ Jess than what number? 
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12. The population of a certain village is 2700, which is 12^ ^ moif 
than it was 5 years ago ; what was its yearly gain ? 

13. Mr. A, paid a tax of $60, which was J % of the value of his 
property; what was the value of his property ? 

14. A gentleman gave his daughter $50 as a Christmas present, 
which is 62^% of what he gave to his wife ; what did he give his 
wife? 

15. On a certain day there were present at a graded school 160 
pupils, which was 11 J % less than were registered; how many were 
registered? 

WRITTEN EXERCISES. 

!• 60 is 5% of what number? What Dumber, increased 
by 20% of itself, equals 360 ? 

Solution. — If 60 is 6^ of some number, then operation. 

.05 times some number equals 60; if .06 times some 60-=- 05 = 1200 
number equals 60, the number equals 60 -f- .05, 
which is 1200. 

Solution. — A number increased by 20^, or operation. 

,20 of itself, equals 1.20 times the number ; and if ggQ _j__ 1.20=300 
1.20 times a number equals 360, the number equals 
360 -4- 1.20, or 300. 

Rule I. — Divide the percentage by the rate^ to find the 
base. 

Rule II — Divide the amount by 1 plus the rate^ or the 
difference by 1 minus the rate, to find the base. 

Of what number is 



2. 45 20% ? A718. 225. 

8. 75 25% ? Ans. 300. 

4. 1121b. 40% ?^ns. 280 lb. 
6. 456 A. 30% ? Ans, 1520A. 



6' A 33^% ? Ans. |. 

7. 7|T5%? Ans. 10^. 

8. $645 62^%? 2lns. $1032. 

9. $450f 12^%? Ans, $3606. 



10. Wbat number increased by 40% of itself equals 1694? 

Ans. 1210, 

11. What number diminished by 20% of itself equals 468? 

Ans, 585. 

12. What fraction increased by 16% of itself equals -f^ ? 

Ans, f' 
18. What fraction diminished by 36% of itself equals 1 7 

Ans. f . 
14. 42 A. 112 P. is 16|% of how much land ? 

Ans. ^5^A. a^P, 
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16. 14 lb. 10 oz. 16 pwt. is SS\% more than what nuoLber 1 

Ans, II lb. 2 oz. 2 pwt. 

16. A bookkeeper spends $600 per year, which is 24 % of 
nis salary ; required his salary. Ans, $2500. 

17. A young farmer owns 320 acres of land, which is 15% 
of what his father owns; how much has the father? 

Ans. 21334 -^• 

18. A newsboy earned $15, which was 30% of what he 
then had in bank ; how much had he in bank ? Ans, $50. 

19. A teacher spends 24% of his salary, and can thus 
save $760 a year ; what was his salary? Ans. $1000. 

20. Mr. Hays drew 35% of his bank deposit to pay a 
debt of $4788.56; what was his deposit? ^ns. $13681.60. 

21. A man bought some flour and sold 25% of it to A, 
and 33^% of the remainder to C ; how much did he buy if 
he sold C 640 barrels ? Ans. 2560 bar. 

22. Mr. Herr drew 62^% of his money from the bank, 
lind paid 33^% of it for a house worth $4500 ; how much 
money had he remaining in bank? Ans. $8100. 

23. A lady invested 90% of her money in bank stock, and 
some time after sold 33^% of the stock, and still had $4500 
invested ; required the whole amount of her money. 

Ans. $7500. 

CASE m. 

387. Given f the base and the percentage or thepro* 
ceeds, to find the rate, 

MENTAI. EXERCISES. 

1. 12 Is what per cent, of 48? 

BOLUTION.— 48 is 100 per cent, of 48, and 12, which is | of 48, is ) of 
00 per cent., or 25 per cent, of 48. 

. What per cent. 



2. Of 75 is 15? 

3. Of |12are$3? 

4. Of 81 is 27? 



6. Of f isf? 

7. Of f is I? 

8. Of 75^ is 26%? 



5. Of 16 qt. are 5qt.! | 9. Of 2.5% is 1.5% ? 

10. From a hogshead of wine containiDg 90 gallons, 12 gailoitf 
leaked out ; what per cent, was lost? 
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11. Il a man's income is |2000 a year and he saves $300 ; wlm 
per cent, does he spend ? 

12. The standard for gold and silver coin in the United States ia 
9 parts pure to 1 of alloy ; what % of pure metal is there ? 

13. A merchant having put |5000 into a certain speculation, findi 
on settling up the business that he has received $5250 ; what % did 
he gain? 

WRITTEN EXERCISES. 

1. 20 is what per cent, of 80 ? 

Solution. — If 20 is some per cent, of 80, then 80 operatiok. 

multiplied by some rate equals 20 ; if 80 multiplied 20 • 80 .25 ! 

by some rate equals 20, the rate equals 20 divided by * ' 

80, which is .25, or 25%. 

2. 240 yd. being increased by a certain per cent, of itself 
equals 300 yd. ; required tbe rate. 

Solution. — 300 yd. minus 240 yd. equals 60 yd., operation. 

which is the percentage. If 240 yd. multiplied by 3qq 240c=60 

some rate ec|uals 60 yd., the rate equals 60 divided qq . 240= 25 
by 240, which is .25, or 25%. "^ * 

Rule I. — Divide the percentage by the base^ to find the 
rate. 

Rule II. — Divide the difference between the proceeds and 

base by the base^ to find the rate. 

Note. — The rate may also be found by dividlDg the proceeds by the base 
and taking the diiference between 1 and the quotient. 



Wbat per cent, of 

3. 360 is 90? Ans. 25%. 

4. 6T5is 135? Ans. 20%. 
6. 900 is 360? Ans. iO%. 



6. $880 is $528 ? Ans. 60%. 

7. f is I? Ans. 90% 

8. |isf ? Ans. 46%. 

9. 32% is 5^% ? Ans. 16|%. 

10. 4.5% is 3.3T^% ? Ans. 15%. 

11. 936 yd. is 312 yd. ? Ans. 33^%. 

12. 18 lb. is 5 lb. 8 oz., Av.? Ans. 30f %. 

13. Tbe base is $14.10, tbe percentage $2.35 ; what is tbe 
rate? Ans. 16|%. 

14. If a miller takes 10 quarts of every bushel he grinds 
for toll, what per cent, does he take for toll ? Ans. 31J%. 

15. My income last year was $1800 and my expenses 
$1356 ;*what % of my income did I expend ? Ans. 75^%. 
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io. A regiment went into battle with 960 men, and canif^ 
out with 600 men ; what per cent, was lost ? Ans. 3T^ %. 

17. A merchant's liabilities are $15760, and his assets 
$7289; what % of his debts can he pay? Ans. 46J%. 

18. A merchant bought 275 barrels of flour, and after 
losing 20% of it, he sold 25% of the remainder ; what per 
cent, of the whole remained ? Ans. 60%. 

19. A put $780 m a savings bank, which was 15% of all 
liis money, and afterward deposited 25 % of the rest of his 
money ; what per cent, of all his money had he then in 
bank? Ans. Se{%, 

20. A gold eagle of the United States weighs 258 gr. and 
the alloy in it weighs 25.8 gr. ; what per cent, of the coin 
is alloy? Ans. 10%. 

21. 35 per cent, of a regiment being sick, only 637 men 
were able to enter battle, of whom ^ were killed ; how 
uany did the regiment number, and what per cent, of the 
whole number were killed ? Ans. 980 men ; 9f %. 

GENERAL FORMULAS. 

888. These methods and rules may all be represented 
hi general formulas as follows : 



CASE I. 

1. Basexrate=Percentage. 

2. Base X(l+rate)= Amount. 
8. Basex (1— rate)=Difference. 



CASE u. 

1. Percentage-i-rate=base. 

2. Amount-i-(l-f-rate)=base. 

3. Difference-i-(l — rate)=^ba8e. 



CASE III. 

Percentage-j-base=rate. 
Amount-i-base=l-f- rate. 
Difference-i-base=l— rate. 

NoTB. — These formulas apply to all the cases in the practical applicA- 
ttons, and may be used Instead of the rules, or with them, as the teackei 
prefers. 

APPLICATIONS OF PERCENTAGE. 

889. The Applications of Percentage are extensive, 
owing to the great convenience of reckoning by the hundred 
in business transactions. 

390. These Appiicationa of PeTeeTv\,».^e wc^i ^A \miv> 
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classes ; those not involving time and those inyolving tinM 
The following are the most important of these applicationB 



1st class. 

1. Profit and Loss. 

2. Commission. 

3. Stocks, Dividends, etc. 
4 Premium and Discount. 

5. Brokerage. 

6. Stock Investments. 

7. Taxes. 

8. Duties or Customs. 



2d CliASS. 

1. Simple Interest. 

2. Partial Pajments. 

3. True Discount 

4. Discounting and Banking. 

5. Exchange. 

6. Compound Interest.. 

7. Annuities. 

8. Insurance. 



Notes. — 1. In the different cases of the application of percentage, can 
ehould be taken to see clearly the base upon which the percentage is reck 
oned. 

2. A percentage deducted from the price of goods is called a Ditcauntr^ 
and is treated under Profit and Loss. Successive Discounts called " Trade 
Discounts'' are often taken off, as " 10 and 5 per cent, off," meaning 10 
per cent, off and 5 per cent, off of the remainder. 

PROFIT AND LOSS. 

391. Profit and Loss are terms which denote the gain 
or loss in business transactions. 

392. The Quantities considered are as follows : 

1. The Cost, which is the base. 

2. The Rate of profit or loss. 

3. The Profit or Loss, which is the percentage, 

4. The Selling Price, which is the amount or difference. 

Note. — In marking goods it is customary to take one or more words or 
a phrase or sentence, consisting of ten different letters, and let each letter 
In succession represent one of the Arabic figures. The prices marked thus 
can only be read by those who have the key. 

CASE I. 

393. Given, tJie cost and rate of pro/it or loss, tc 
find the profit or loss, or the selling price, 

HENTAIi EXKRCISES. 

1, A lady paid $10 for a shawl, and sold it at a loss of 20% • re- 
quired the loss. 

Solution.— At a loss of 20 per cent , ^, or | of the cost equals the loaa. 
k of $10 is $2. Therefore, etc. 

*i. A grocer bought tea at 80 cents a pound, and sold it so as U) 
gain 25% ; what was the drain? 
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4, Mr. Wilson paid $150 for a horse, and sold it at 16}% advance , 
what was his gain ? 

4. A dry goods merchant bought calico at 8 cents a yard, and sold 
it at a gain of 12^% ; what was the selling price ? 

5. A fanner paid |48 for a cow ; for what must he sell her to lose 
^i% 1>7 ^e transaction? 

6. A furniture dealer bought a second hand sofa for $40, and hay 
ing spent 10% on repairs, sold it at a gain of 25% on its whole cost ; 
for what did he sell it? 

WVITTEK EXERCISES. 

1. A man bought a horse for $250, and sold it so as to gain 
20% ; what did he gain ? 

OPERATION. 

SoLTTnoN. — ^If the horse was bought for $250 and sold $250 

at a gain of 20%, the gain was .20 times $250, which is 20 

^' $5o!oO 

Rule I. — Multiply the cost by the ratej to find the profit or 

loss. 

Rule II. — Multiply the cost by 1 plus the rate of profit, or 

by 1 minus the rate of loss, to find the selling price. 

2. I bought $640 worth of English prints and sold them 
at a gain of 12% ; what was the gain? Ana. $76.80. 

3. Mr. Morgan sold his house, which cost $3680, at a loss 
of 5% ; what did he receive for it? Ans, $3496. 

4. A man weighing 162 lb., loses 33^% of his weight in a 
month ; how much did he then weigh ? Ans. 108 lb. 

6. A dealer bought coal at $3.75 a ton, which he sells at 
20% advance; what was his price? Ans. $4.50. 

6. I sold a lot of envelopes marked $7.50 "^ M, at 10 and 
10% off; what was the price received? Ans. $6,075. 

^ ?• Some valentines marked $15 were sold at 25, 20, and 
10% off; what was the selling price? Ans. $8.10. 

8. I retail flour which cost $6.50 a barrel, at 15% advance; 
at what price per pound do I sell it ? Ans. $.04 — . 

^ 9. An agent gets pianos at 40% off, and sells at a gain of 
26% ; what does he get for a $650 piano? Ans. $487.50. 

10. Mr. Bowman is obliged to mark down old-fashioned 
goods 20% ; what does he deduct from t\iO«fe ixi«iW<^ ^^t ^ 
I^/^, ISf/^, 25/, and 40/ ? • 

le B ^rw. H^; %f^; ^\^\^*\^^' 
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11. What deduction from price is 10 and 15% off? whai 
deduction is 5, 10, and 15% off? Ans. 23^% , 27^^%. 

12. What is the difference between 10% on and 5 and 5% 
on? between 20 and 10% on and 20 and 10% off? 

An8.{%; 60%. 

18. A merchant bought 84 yd. of French chintz, at 20/ 
per yard, and sold it a gain of 33^% ; what did he gain in 
the transaction ? Ans, $5.60. 

li. Henry bought a boat for $850, and sold it at a gain of 
25%, and the buyer sold it at a loss of 20% ; what did the 
latter receive for it ? Ans, $850. 

16. Mr. Warner's key for marking goods is, "now be 
quick ;" if he buy a lot of calicoes at 10/ a yard, how must 
he mark them to gain 35% ? Ans. nw^. 

CASE II. 

394. CHven, the rate and tlie profit or loss, or the 
selling price^ to find ttie cost, 

HENTAIi EXERCISES. 

1. A boy sold a knife for 5 cents less than cost, and thereby lost 
20% ; what did it cost him? 

Solution. — If he lost 20 per cent, then ^, or ^of the cost equals the 
lo88| which equals 5 cents ; if | of the cost equals 5 cents, {, or the whole 
cost, equals 5 times 5 cents, or 25 cents. 

2. A shoemaker charged 50 cents more for a pair of shoes than they 
cost him, and thereby gained 10% ; what was the cost? 

3. Edward sold his watch for $91, and thereby lost 85% ; what did 
the watch cost him ? 

4. Mr. Pelton sold a set of maps for $15, and thereby lost 25% ; foi 
what should he have sold them to gain 80% ? 

5. A horse-jockey bought a horse for 15% less than its value, and 
told it for 40% more than its value; what % did he gain ? 

6. A picture-dealer sold two pictures for $120 eaclu on one he gai ned 
25%, and on the other he lost 25% ; what was his gain or Iobs? 

7. A merchant sold a stove for $80, and thereby lost 25% ; he then 
bought another stove for $80, and upon it gained 25% ; what was the 
gain or loss ? 

WRITTEN EXERCISES. 

J, A man gained $28 on a watch' by selling it at a gain of 
R0>^ ; what did the watch coat ? 
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SoLTjnoN. — ^At a gain of 25 % , .25 times the operation. 

9Mt equals the gain, which is $28; if the coat $28 -5-. 25= $112 
multiplied by .25 equals $28, the cost equals $28 
divided bj .25, or $112. 

Rule I. — Divide the profit or loss by the rate, to find the 
cost. 

Rule II. — Divide the selling price by 1 plus the rate oj 
profii, or by 1 minus the rate of loss, to find the cost, 

^'^ 2« A merchant lost 15% by selling damaged delaines a< 
17/ a yard ; what did they cost him ? Ans, 20/. 

3. Flour, sold at $7.54 a barrel, yields a profit of 16% j 
what did it cost per barrel ? Ans, $6.50. 

4. A furrier sold a set of sable furs at 12^% less than 
cost, and lost $25 ; what did he get for them ? Ans, $175. 

6. What must I mark silks that cost $2.25 a yard so that 
I may fall 5% on my price and make 15% ? Ans, $2.72^^. 

6. A merchant's income is $5760 in a year, at a gain of 
18f % on his capital ; how much would have been his income 
at a gain of 25% on his capital? Ans. $7680. 

7. By selling my interest in a lead mine for $16,872, 1 gain 
14% ; how much would I have received for it if I had lost 

. 14%? ^ns. $12,728. 

8. Prof. Winslow loses 16% by selling his library for 
$960 less than it cost ; what must he have received for it if 
he had gained 16% ? Ans, $6960. 

9. On opening a case of goods that cost me $1.20 a yard, 1 
find them slightly damaged ; how shall I mark them that I 
may abate 25% and lose only 5% ? Ans, $1.52. 

^ 10. A speculator sold two dwelling-houses for $6090 each ; 
on one he gained 16%, and on the other he lost 16% ; how 
much was gained or lost by the sale ? Ans, Lost, $320. 

11, A merchant bought a quantity of paper muslin @ 8/, 
and marked it so that he could fall 9^^% on his marked 
price and glain 25% on cost; how must he mark it? 

Ans, 11/. 

12. Mr. Smith's key for marking goods was " Republican • ' 
if he marked some grenadines eJbn and gam^d a\, Wi'dX. Td^ft, 
lli% on the cost ; what was the cost per y ard't Aua. Vi.^S^. 
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18. Mr. Baker sold Mr. Albert a farm for $85 an acfe^ 
and lost 15% on it; Mr. Albert sold the farm afterward to 
Mr. Hull, and made 15% ; did Mr. Hull pay more or less 
an acre than Mr. Baker? Ans. $2.25 less. 

CASS ui. 

393* O^ivetif the cost and tlie profit or loss or the 
celling price, to find the rate, 

MENTAI^ EXERCISES. 

1. A man bought a watch for $50, and sold it at a gain of $15; 
what was his gain per cent.? 

Solution. — If on $50 he gained $15, on $1 he gained ^ of $15, which 
U $^^, or $^ ; and on $100 he would gain 100 times $^, which are $^, 
or $30 ; hence the gain m 30 per cent. 

2. If a coal dealer buys coal @ $5, and sells it at a gain of $2, 
what is his gain per cent.? 

3. Sold a set of parlor furniture which cost $500 for $375 ; what 
was the loss per cent.? 

4. What fo is gained by selling goods at cUmble their cost? What 
% is lost by selling them at one-half their cost ? 

5. A grocer buys a quantity of A No. 1 mackerel at $20 a barrel, 
and retails them at 15}^ a lb. ; what is his gain fo ? 

6. If a miller takes 3^ quarts out of every bushel he grinds foi 
toll, what fo does he take for toll ? 

7. If goods aro bought at 20 fo below market price and sold at 16% 
below that price, what is the gain fo ? 

8. I bought a lot of goods at 5 ^ below current prices, and sold 
them 5% above those prices; what was my gain fo ? 

9. I imported a quantity of foreign goods, but some of them hav 
ing got wet on the voyage, I sold them at a loss of ^ of their cost; 
what was my loss fo ? 

10. A lady sold some silk for $12, and thereby cleared ^ of this 
money ; what would she have lost fc , if she had sold it for $6 ? 

WRITTEN EXERCISES. 

1. A man bought a horse for $200 and sold it at a loss 
of $20; what was the loss percent. ? 

Solution. — Since $200, the basey multiplied by opebation. 
the rate, equals $20, the rate must equal $20 divided (ton . coaa— io 
by $200, which is .10, or 10% . *^u^r<>^jw=.iv/ 

Rule I. — Divide the profit or loss by the cost, to find the 
rale. 
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Rule II. — Divide the difference between the cost afid the 
selling price by the cost, to find the rate, 

2. Some muslin was bought for 8^/ a yard and sold for 
12 J/; what was the gain % ? Ans, 50%. 

3. I sold a lot of damaged goods that cost me $.84 a 
yard for $.63 ; what was the loss per cent.? Ans. 25%. 

4. If I buy paper at $3.50 a ream and sell it at 25^ 8 
quire, what is the gain % ? Ans. 42f %. 

6. If I buy at 20 and 10% off and sell for 20 and 10% 
an, what % do I gain ? Ans. 83J%. 

6. Bought valentines at 25, 20 and 10% off and sold foi 
10 and 5% on; what per cent, did I gain ? Ans. 113f %. 

7. I bought a lot of goods for 15% below market price, 
and sold them for 15% above market price; what % did I 
clear? * , Ans. 3b^,%. 

8. A man shipped 600 barrels of flour, and lost 16|% of 
it by a storm; he sold 15% of the remainder; what % of 
the whole remained ? Ans. 20f %. 

9. Mr. Jackson bought 500 shares of mining stock for 
$9000, and sold 400 shares for what they all cost ; required 
the gain per cent. Ans. 25%. 

10. Henry sold his horse and carriage for $450, and 
thereby cleared \ of this money ; what would he have 
gained % by selling them for $390 ? Ans. 8J%. 

11. I bought a watch for $120, and set such a price on it 
that after falling $12, I still made 15% on the purchase; 
what % did I abate from the asking price ? Ans, 8%. 

12. A lady sold her piano for $350, and thereby cleared 
20% of this money; what would she have gained %, if she 
had received $tO more than she did? Ans. 50%. 

13. Mr. Marble bought a lot of cassimeres @ $3.t5, and 
marked them w.no^, his key being " John Marble ;" what 

was his gain % at the marked price ? Ans. 18%. 

14:. I offered my house for sale at 35% advance on its 
cost, but finding no purchasers at that price it was finally 
sold at 35% less than was first asked*, wViaA, ^«ii^ \Xi^ ^^\\i 
or lo88 fp f Ans. lioa^ Vi\^o . 
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COMMISSION. 

396. Commission is a percentage paid to an agent foi 
the transaction of business. 

397. An Agent is a person who transacts business for an- 
other ; he is often called a Commission Merchant, a Factor, etc. 

398. The Base in Commission is the actual amount of 
the sale, purchase, collection, or exchange'. 

399. The Net Proceeds is the sum left after the com- 
nission and charges have been deducted from the amount of 
a sale or collection. 

400. The Entire Cost is the suln obtained by adding 
the commission and charges to the amount of a purchase. 

401. The Quantities considered are: 1. The Amount 
Boldy bought, etc.] 2. The Rate of Commission; 3. The Coinr 
mission ; 4. The Entire Cost or Net Proceeds, 

The goods forwarded lo be sold on commission are called a consign' 
ment; tlie person sending them is called the consignor; and the perscm to 
whom they are sent, the consignee, or Factor, An agent residing at a 
great distance from his employer, is often called a correspondent; the per- 
don for whom an agent does business is called the Principal. 

CASE I. 

403. Given f the base and rate to find the commis^ 
sion or net proceeds, or entire cost, 

1. An agent bought a house for $8650, his rate of com- 
mission being 3^% ; what was his commission? 

OPERATION. 

Solution. — The commission waa .03 J times $8650, $8650 

which equals $302.75. .03i 

$302.75 

Rule I. — Multiply the base by the rate, to find the commit 
non. 

Rule II. — Multiply the base by 1 minus the rate, to find 
the net proceeds ; or by 1 plus the rate, to find the entire cost. 

IVRITTKN KXKRCISKS. 

A factor sold goods to the amount of $7650, rate of 
aaion being. 3^%; required the commVaaioTi wii>;Xi^ 
• paid over. Ant. t^Z^h v^\^ ^^«>^ 
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f\^ 3. A sells $54t2 worth of dry goods, charging 3^% com- 
mission and 1 J% for insuring payment ; what sum will he 
remit to his employer ? ^ns. $5212.08. 

4. A lawyer having a debt of $1536 to collect, compro- 
mises for 95%; what is his commission at 4^%, and what 
does he remit to his employer ? . An8, Com. $65.66. 

5. My agent bought 40 horses for $150 each, and paid $25 
for their keeping and $80 for transportation ; his commission 
was 3^% ; what did the horses cost me ? An%. $6315. 

6. What would be the net proceeds of a sale of 450 bbl. of 
prime mess pork @ $17.12^, allowing 2^% commission, and 
paying 5/ abarrel storage for 30 days? -4n«. $7491.09. 

7. A tax collector had a warrant for $25,850, upon which 
he collected $12,500 at 1^%, and the balance at 2^% ; 
required the amount of the collector's fees. An%, $521.25. 

8. An architect was employed to erect a city hall which 
cost $75,000, and was allowed |% for plans and specifica- 
tions, and \\% for superintendence ; but on settling accounts 
he claimed $1500 ; how much did he overcharge the city ? 

^n8.$93T5. 

CASE II. 

403. Givetif the rate and the commission or the net 
proceeds or the entire cost, to find the base* 

1. An agent receives $84 commission for buying goods, at 
the rate of 1 J%, what was the cost of the goods ? 

Solution. — ^At a commission of 1J%, .01 J times operation. 
the cost of the goods equals the commission, which g^ 

is $84 ; hence, the cost equals 84 divided by .01 J, — - ^ 6300 

which we find is $6300. -^H 

2. Ad agent receives $4920 to be invested in coUon 
after retaining his commission, 2^% ; required the amount 
invested. 

Solution. — The sum to be invested, increased by operation. 

7\% of itself, equals 1.02 J times the sum, which 4920 

equals $4920. If 1.02i times the mm equals $4920, ——-=4800 

theawmequals $4920 divided by 1.02i, which we find l-^^J; 
is $4800. 

Rule I. — Divide the commission by the rate, to jViVid. \\vi 
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Rule II. — Divide the net proceeds by 1 minus the rate, at 
the entire cost by 1 plus the rate, to find the base. 

^VR1TT£N KXERCISKS. 

S. A lawyer^s commission for making collections for a firm 
at 2^% is $1600; how much did he collect ?' ^ns. $64,000. 

4. A miller sent his Detroit agent $9210 to be invested in 
flour, after deducting his commission of 3% ; what was the 
commission ? ^ Ans. $2 TO. 

5. ^n agent buys hides on commission, at |%, and pays 
$26 for cartage; the entire bill was $4558.76 ; what was the 
commission? Ans. $33. 76. 

6. A commission merchant sells goods for a party at 1^%, 
and charges 2^% for guaranteeing the payment of the 
money; his commission was $284.25; required the amount 
of goods sold. Ans. $7580. 

7. A cotton factor received $1182.71 to invest in cotton 
at $.24 a pound, deducting 3^% commission ; how many 
pounds did he buy ? Ans. 4560 lbs. 

8. An agent bought 40 horses on commission, at 4^% ; he 
paid $26 for keeping and $50 for transportation, which, with 
his commission, amounted to $345 ; what did the horses cost 
apiece ? Ans. $160. 

9. I sold some goods on commission at 5%, through an 
agent, who charged me 3% ; my commission, after paying 
my agent, was $388 ; required the agent's commission, my 
commission, and the money paid to my employers. 

Ans. My com., $970 ; agent's, $582 ; sum paid, $18,430. 

CASE m. 

4t04tm Crivefif the base and the commission or the net 
pi*oceeds or the entire cost, to find the rate* 

1. A commission merchant collects $7860, and his com* 
Biission was $393 ; required the rate of commission. 

Solution. — The commission, $393, equals the operation. 

base, $7860, multiplied by the rale; henc^, the rale $393 

equals $393 divided by $7860, which we find is .05, ^3^ = .06 

or 5%. *7^^" 

Bule L — Divide the commis9Mm bi/ th,e base, to f.rsd, the 
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Rule II. — Divide the difference between the base and the 
net proceeds or the entire cost, by the base, to find the^raie. 

IVRITTfiN KXGRCISKS. 

2. A factor sold some land, and paid over $7142.10, re- 
taining $117.90 as commission; required the rate. 

Ans, 1^%. 

3. An agent bought some flour, paid $54^ storage, and 
charged $180 commission; his entire bill was $8234^; what 
was the rate of commission? Ans. 2^%. 

4* I sold a consignment of cotton goods through an agent 
for $2500; my commission was $112.60, and I paid the 
agent $37.50 ; what was the rate of commission of each ? 

Ans, Mine, 4^% ; Agent^s 1J%. 
&. My factor sold a consignment of sugar for which he 
remitted a note for $8500; he charged $127.50 for guaran- 
teeing payment and $191.25 for commission ; what was bis 
fate of commission and of guaranty ? 

Ans. Com. 2^% ; guaranty, 1^%. 

STOCKS AND DIVIDENDS. 

40S. A Company is an association of individuals for 
the transaction of business. 

400. A Corporation is a company regulated in its 
operations by a general law or a special charter. 

40T« The Stock of a company is the capital invested in 
the business. The owners of stock are called Stockholders, 

40S. A Share is one of the equal parts into which the 
stock is divided. A share is usually $50 or $100. 

409. An Installment is a sum required of stockholders 
as a payment on their subscription. 

410. A Dividend is a sum paid to stockholder<3 out of 
the gains of the company 

411. An Assessment is a sum required of stockholders 
to meet the expenditures or losses of the company. 
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41IS. The Base upon which dividends and assessmentfl 
are estimated is the original or par value of the stock. 

413. The Quantities considered are as follows: 1. The 
Stock; 2. The Bate; 3. The Dividend or Assessment, 

GASB I. 

414. Given, the stock and rate of dividend or cm- 
cessment, to find the dividend or assessment. 

1. A owns $20,000 of the stock of a bank which declares 
a dividend of 8% ; what is his dividend? 



Solution. — If A has $20,000 worth of stock, and $20000 

tlie bank declares a dividend of 8 % , his dividend is Qg 

.08 times $20,000, which is $1600. $160o'oO 

Bole. — Multiply the par value of the stock by the raie^ 
to find the dividend or assessment. 

Note. — It is often convenient to find the result by multiplying the dlvt 
deiid or assessment on one share by the number of shares. 

WRITTKN BXSRCISSS. 

2. Miss Atherton bought 78 shares of Reading R. R 
stock, at $50 ; the company declares a dividend of 49& ; 
what is her dividend ? Ans, $156.00. 

3. Miss Lyle owns 65 shares, at $50, in an insurance 
company, which "on account of losses, requires an assess- 
ment of 2^ per cent. ; what does she pay ? Ans. $81.25. 

4. The Union gas company, whose stock is $185,000, 
declares a semi-annual dividend of 3^ per cent.; required 
the amount of dividend. Ans. $27475. 

5. A has 40 shares, $50 each, of stock in a bank, which 
declares a dividend of 5% ; what is A^s dividend, and how 
many shares of stock would it buy at par ? Ans. 2 shares. 

6. A man owns 50 shares of Salem turnpike stock ($100); 
the company declares a dividend of 8%, payable in stock; 
how many shares will he then own? Ans. 54. shares. 

7. A company whose capital is $250,000, pays a dividend 
of $84 on 24 shares ($100), and reserves as a surplus, 
$5760; what were the net earnings? Ans. $l4ol0 
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CASE U. 

41S. Given^ the rate and the dividend or assess- 
ment, or the result of increase or decrease of stock, to 
find the stock* 

1. A bank divides $8400 among the stockholders, being 
the amount of Y% dividend; required the whole amount of 
stock. 

Solution. — If $8400 is 7% of the stock, ofebation. 

then .07 times the stock equals $8400 ; hence, S8400 

the stock equals $8400 divided by .07, which '^-— - =$120000, Ana. 

.s $120000. -^7 

Rule I. — Divide the dividend or assessment by the rate, to 
find the stock. 

Bole II. — Divide the result of increase by 1 plus the 
rate, or the result of decrease by 1 minus the rate, to find 
the stock. 

-WRITTKN KXSRCISKS. 

2. I received $880 from a 5^ per cent^ dividend; how 
much stock do I own? Ans, $16000. 

3. I receive $279 as my share of a 9% dividend; how 
manj shares, at $50 each, do I own ? Ans. 62 shares. 

4r. A company divides $72000 among its stockholders, ati 
the result of an 8% dividend; what is B^s stock, provided 
he owns ^ of the entire stock ? Ans. $112500. 

5. A lady receives $1260 dividend at 7% ; required the 
amount of stock she owns and the number of shares, valued 
at $50 each. Ans. 360 shares. 

6. Mr. B receives $7800, payable in stock, as his share 
of a 12% dividend; how many shares had he at first, and 
how many has he now, shares at $50? Ans. 1456. 

?• A gentleman received 7 shares and $25 in money, as 
his share of a 6% dividend ; how many shares, valued at 
$50, did he then own ? Ans. 132 shares. 

8. In 1864 I received a stock dividend of 25% in the 
Camden and Amboy Kailroad, and I then had 80 shares, at 
$100 each ; how many shares had I at first ? 
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9. 1 received a stock dividend of 10% in an oil company 
in March, 1865, and a similar dividend of 12% in Novem- 
ber ; I then owned 308 shares at $25 ; hovtr many shares had 
I at the beginning of the year ? Ans, 250 shares. 

10. The expenses of an insurance company, capital 
$400,000, are 75% of the gross earnings; it reserves 
$10,000 and pays a dividend of 4^% ; what were the gross 
earnings? Ans, $112,000. 

CASE III. 

410. 04ven, the stock and dividend or assessment^ 
or result of increase or decrease of stock, to find the 
rate, 

1. A company whose stock is $840000, clears $56000 in a 
year ; what rate of dividend can it declare ? 

Solution. — Since the dividend is some per operation. 

cent, of the stock, the base, $840000, multiplied 56000 
by the rale equals $56000 ; hence, the rate equals =.06 j, Ans. 

$56000 divided by $840000, which equals .06f . 840000 

Rule I. — Divide the dividend or assessment by the stcct, 
to find the rate. 

Rule II. — Divide the difference between the stock and the , 
result of increase or decrease, by the stock, to find the raie. 

WKITTKJK KXERCISKS. 

2. A company whose stock is $125000, requires an assess- 
ment of $1875 ; what was the rate? Ans. 1^%. 

3. Mr. A owns 288 shares of stock, at $100, and draws a 
dividend of $1944 ; what was the rate? Ans. 6|%. 

4. The earnings of a canal company for 6 months are 
$10000, the stock is $2,330,000 j if they declare a dividend 
whose rate is an integer, what is the largest rate, and what 
i? the surplus ? Ans. 3% ; $100 surplus. 

5. A owns TO shares ($100) in a railroad company whose 
stock is $4000000, and his dividend is $402.50; required 
the rate of dividend, and the whole dividend. Ans 5f%. 

6. After receiving a stock dividend, I had 13 shares ($50) 
and $10 toward another share ; what was the rate of divi- 

ijfend, if I -bad 61 shares at first? Ans. 20%. 
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7. I hold 350 shares in a Pittsburgh gas company ($50), 
and received two stock dividends, the first amounting to 42 
shares, and the second to 58 shares and $40 ; what were the 
rates of divideitd? Ans, 12% and 15fo» 

PAR, PREMIUM, AND DISCOUNT. 

41T« Capital is property consisting of Money, Bonds, 
Stocks, Drafts, etc. 

418. Drafts, Checks, and Bills of Exchange are writ* 

ten orders for the payment of money at some definite place. 

419. Stocks is a general name applied to the scrip or 
bonds of a corporation, and to government bonds and public 
securities. 

420. Scrip or Certificates of Stock are the papers 
Issued by a corporation to its stockholders, as evidence of 
the number of shares belonging to each respectively. 

4!S1. Bonds are written or printed obligations to pay cer- 
tain sums of money at or before a specified time. 

422. State Stocks or United States Stocks are bonds 

of a State, or of the United States, payable at some future 
time, with interest at a fixed rate. 

423. The Par Value of capital is the value marked od 
its face, called the nominal value or face. 

424. The Real Value or Market Value of capital is 

what it will sell for. 

42^. Capital is Above Par, or at & premium or advance, 
when it sells for more than its nominal value. Capital is 
below par, or at a discount^ when it sells for less than its 
nominal value. 

The stock of a company will generally be above par when the company 
18 doing a lucrative business, and below par when it is doing a poor 
bcBiness. The stock of a town, city, etc., varies according to me confi- 
dence in its security, the fluctuations of the money market, etc. 

Besides bonds, the U. S. Government issues rwiesy payable on demand 
without interest, which are a legal tender for all debts due the United 
States except duties. These notes, called "greenbacks," are, togeth^i 

with notes issued by the National Banks, the present circulate* ^^^'ionu 

•od are called currency. 
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If the currency becomes depreciated in value, gold beoomes aii object 
of investment, the same as stocks. The value of gold being fixed, its 
fluctuations in price indicate the changes in the value of the currency. 
Thus, when gold is said to be at a premium^ currency is really at a cluh 
count, • 

4!SO« The Base apon which premium and discount are 
estimated is the par value, 

437. The Quantities considered are four : 1. The Par 
Value; 2. The Rate; 3. The Premium or Discount; 4. 
The Real Value. 

Note. — The problems under this subject are solved without brokerage— 
the sales and exchanges being regarded as direct without the aid of a 
broker. 

CASS I. 

4!SS« Given, the par vcUtie and the rate 'of premium 
or discount, to find the premium or discount or real 
value, 

1. A broker bought 25 shares of stock ($50), at 5% 
premium; required the premium and cost, or real value. 

Solution. — ^The par value of 25 operation. 

shar^ at $50 each is I50 X 25 == ^50 ^ 25= $1250, par value. 

11250; and the premium at 5% is 05 

.05 times $1250, which is $62.50; ^— ^ 

and this, added to the par value, .Sen ' P^°"^^™- 

equals $1312.50, the real value. _i??2_ 

$1312.50, real value. 

Rule I. — Multiply the par valus by the raie^ to find thir, 
premium or discount. 

Rule II. — Multiply the par value by 1 plus the rate of 
premium^ or by 1 minus the rate of discount^ to find the 
real value, 

WRITTEN EXERCISES. 

2. B sold 46 shares of bank stock C$100), at 3% discount; 
required the discount and real value. Ans, $4462. 

3. In 1858, I sold a $20 note on an Ohio bank, at f % dis- 
count ; what did I receive for it ? Ans. $19.88. 

4. When gold was at a premium of 10J% a broker paid cur 
rency for $560 in gold; how much currency did he pay ? 

Ans. He paid 1618.80. 
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6. A speculator bought 35 shares of bank stock ($100), at 
3^% discount, and sold it at 1^% premium; what was his 
gain ? An%. $166.25. 

6. A banker bought 48 shares ($100) of canal stock, at 
6% premium, and paid for them with $5000 in drafts, at 
3^% discount, and the balance in cash ; how much cash did 
he pay ? An%. $250.50. 

7. A lady exchanged 45 shares ($100) railroad stock, at 
4^% discount, for TO shares of bank stock ($50), at 5% 
premium, receiving the difference in cash ; what amount of 
cash did she receive ? An^, $636. 

CASE U. 

430* Given, the rate and the premium or discount 
or the real value, to find the par value* , 

1. A man sold some securities at a discount of 5%, receiv- 
ing $120 less than their face ; what was their face value? 

Solution. — If the discount at 5% is $120, operation. 

then .05 times the par value equals $120; hence, «i20-i- 05=$2400 
the -par valine equals $120 divided by .05, which we 
lind is $2400. 

Rule I. — Divide the premium or discount by the rcUBf to 
find the par value. 

Rule II. — Divide the real value by 1 plus the rate of 

premium, or by 1 minus the rate of discount^ to find the par 

value. 

\i^ritte:n exercisks. 

2. B sold some stocks at 3^% premium and gained $210 •, 
what was their par value ? Ans. $6000. 

3. The premium on a draft at |% was $.90 ; required the 
face of the draft and its value. Ans. $120.90. 

4. Mr. Allen paid $2587.50 for a bond, at 3^% premium ; 
required its face and the premium. Ans. Face, $2500. 

6. Mr. Jones paid $5926.50 for bank stock, at SJ% premium; 
how many shares ($100) did he buy ? Ans. 54. 

6. Sold stock bought at par, at an advance of 3}%, and gained 
$145 ; how many shares ($50) did 1 sell ? Ans. 87. 
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?• Miss Hartman sold 140 shares of Columbia National 
bank stock at $54 a share, premium 8 % ; required the par value 
of a share and entire premium. Ans, $50 ; Prem. $560. 

8. I gave a draft worth j% premium, for Y5 shares of 
turnpike stock ($50) at 3% discount ; what was the face of 
the draft? Ans. $3610.42+. 

SXTFPZ^MSITTART FROBZjSMS. 
To be omitted unless otherwise directed. 

9. I sold 40 shares of stock at a premium of 4^%, and received 
$180 advance; what was the par value of a share ? Ans, ilOO. 

10. A broker exchanged 700 shares of stock ($100), at 5 % dis- 
oountS) for United States bonds ($100), at 5% premium, paying $70 
in money; how many did he get ? Ans, 634 bonds. 

11. Mr. Fish bought a number of shares of bank stock ($50), the 
discount at 5 % being $200; i of it he sold at par and the vest at 7% 

* advance; what was the average gain on each share ? 

Am, $5.12^. 

CASE III. 

« 

430. CHven, the par value and the real vtUue or 
the premtum or discount, to find the rate of premiwm 
or discount, 

1. I sold a note, drawn for $860, at a premium of $51.60; 

what was the rate of premium ? 

Solution. — Since the premium equals the par opebation. 

value multiplied by the rate, $860 multiplied by 51.60 

the rale equals $51.60; hence, the rate equals $51.60 "o^^**^ 
divided by $860, which we find is .06. ^^" 

Rule I. — Divide the premium or discount by the par value, 
to find the rate. 

Rule II. — Divide the difference between the real value 
and the par value by the par value, to find the rate, 

\i^ritte:n exsrcisbs. 

2. I bought a draft, drawn for $1680, at a discount of 
$12.60; required the rate of discount. Ans, \%, 

8. Mr, Peters bought 96 shares of railroad stock ($50) 
. for $4476 ; what was the rate of discount? Ans, 6f %. 
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4. If he seUs these 96 shares for $4699.80, what is the rate ol 
discount, and rate of gain f Ans. 2^ % ; 5 % . 

5. When gold was at a premium, Mr. Keed gave $7500 in 
short time notes, at 2% discount, for $6125 in gold ; what was 
the rate of premium on the gold ? Ans. 20 fi. 

6. A banker bought 10 shares of stock ($50) at a premium of 
10^%, and sold them for $^00 ; what was the gain % on the trans- 
action ? Ans, 8}}t% gain, 

BROKERAGE. 

431* Brokerage is a percentage charged by brokers for 
the transaction of business. 

432* A Broker is a person who buys or sells money, 
stocks, bills of exchange, real estate, etc., for others. A 
gtock broker is one who deals in stocks, but is generally 
called simply a broker, 

433* The Base upon which the commission for the pur- 
chase and sale of bonds and stocks is estimated is their par 
value, 

434« The Bate is usually i%, and will be so understood 
when no other rate is mentioned. In New York the rate is 
i % on both bonds and stocks. 

435* The Quantities considered are: 1. The Par value 
of (he amount sold, bought, etc., 2. The Bate of Brokerage ; 
3. The Brokerage; 4. The Market value of $100, or of 1 share; 
5. The Entire Cost, or Net Proceeds. 

KoTBS.— 1. Stocks are quoted either at the price of one share, or at tl 
price of $100 ot par Talue of the stock, whatever he the par value of a sharVb. 
The former method is used in Philadelphia ; the latter in New York. 

2. Stocks are often named fl'om the rate of interest they draw ; thus, we 
have 4*s, 4^% 6% etc. The time to run or date when due sometimes gives 
the name ; as 4*s of '97. 

CASE I. 

436* O^i/ven^ the par vcUue^ the rate and the market 
nalue^ to find the brokerage, net proceeds or entire 
cost, 

1. A broker bought for a party 15 shares Penn&YW«si& 
17 C 



258 NORMAL UNION ARITHMETIC. 

R. E.. ($50), rate of brokerage being j[%; required the 

brokerage. 

Solution. — ^The par value was 15x150, or ofsratioii. 

$750. The brokerage was .00 J times $760, $50x15=1750 

which equals $1.87 J. $750x .OOJ=$1.87} 

Rule I. — Multiply the par value >by the rcUe, to find (he 

brokerage. 

Rule II. — Multiply the par value by the market vaZue 
minus the rate^ to find the net proceeds ; or by the mark^ 
value plus the rate^ to find the entire cost. 

NoTB. — It Is often shorter to multiply the brokerage on one share, by th« 
number of shares. When the par is $50, one-half me rate should be used 
in applying the rule. 

WRITTSN SX£RCISE». 

2. I bought through a broker 46 shares of bank stock 
($50) at par, brokerage being ^% ; required the brokerage, 
and the cost of the stock. Ans. $5.75. 

^. A broker bought for me 76 shares of bank stock ($50) 
at 47^; what did the stock cost me, the brokerage being \ 
per cent. ? Ans. $3619.50. 

4. Mr. Lyte sold through his banker 72 shares ;New York 
Central ($100), at 102J; required the brokerage, at J%, and net 
proceeds, Ans. Proceeds, $7398. 

5. Mj broker bought on my account 25 shares Bank of 
North America ($100), at 150, and sold them at 161 ; what 
was his commission and my profit? Ans. Profit, $262.50. 

6. Shall I gain or lose if I buy 65 shares Northern Cen- 
tral ($50) at 53 J, and after receiving two 4% dividends sell 
them for 51^, brokerage ^%, interest on money not consid* 
ered ? Ans. $91.50 gain. 

CASE U. 

437* Chiven, the rate, the brokeragey or the net 
proceeds^ or entire cost, and the market value, to find 
the par value. 

1. A paid a broker $150 for selling some drafts, at the 
rate of 2^% ; what amount of drafts did he sell ? 
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SoiiUnoN. — ^At a rate of 2J%, .025 times the par operation. 

value of the drafts equals the brokerage, which is $150 
$150 ; hence the par value equals $150 divided by t7tf=I6000 
.025, which we find is $6000. -^25 

Rule I — Divide the brokerage by the rate, to find the pat 
value. 

Rule II. — Divide the net proceeds by the market value 
minus the rate, or the entire cost by the market value plu^ 
the rate, to find the par value. 

WRITTEN BXKRCISEIS. 

2* I paid a broker $12.50 at ^% for buying N. Y. Central 
($100); how many shares did he buy ? Ans. 100 shares. 

3. I paid my broker $4112.50 for an investment in Mis- 
souri 6*8 (100), at 94, including brokerage at ^% ; what was 
the par Value of the bonds? Ans. $5000. 

4. I sent a New York broker a draft on Fisk & Hatch 
for $4953, to cover an investment made by my order in 
Harlem Railroad at 95 ($100), and his commission of \% ; 
how many shares shall I receive? Ans. 52 shares. 

5. My broker sold $3000 Philadelphia 6's at 101^, and 
invested the proceeds in United Companies of New Jersey 
stock at 131f ($100); how many shares did he buy, broker 
age at \% ? Ans. 22 shares; $128.75 surplus. 



To be omitted unless otherwise direotcd. 
S. Mr. Westlake bought Pennsylvania R. R. stock ($50) at 49|, 
and sold it at 58^; after paying brokerage, he found he had a profit 
of $287.50; how many shares did he buy ? Ans. 76. 

7. Wishing to meet a note for $5000, I directed my broker to 
9ell sufficient West Phila. Pass. Railway stock ($50) to cover the 
note and brokerage; if the stock was selling at 78f, how many 
shares must he sell, and what is the surplus ? Ans. 64*sh. ; $24. 

8. I sold 25 shares of Philadelphia National Bank ($100) at 156^, 
and directed my broker to invest the proceeds in Norristown R. R, 
stock ($50) at 99; what is the amount of investment, after deduct- 
ing brokerage? Ans. 89 shares; $40.37^ surplus. 
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CASK m. 

43S* Given, the par^ value, and the brokerage, or 
the net proceeds, or entire cost, and the market vcilue, 
to find the rate. 

1. A broker bought Reading convertible coupon^t's, par 
value $4000 ; bis charge was $10 ; what was the rate of 
brokerage ? 

Solution. — The brokerage, $10, equals the par operation. 

value, $4000, multiplied by the rate; hence, the rote •ia 

equals $10 divided by $4000, which we find is .00 J, «^7^k;; = .00J 

Rule I. — Divide the brokerage by the par value, to find 
the rate. 

Rule II. — Divide the difference between the real value of 
the stocky and the net proceeds or entire cost, by the par 
value, to find the rate. 

WRITTEN EXERCISES. 

2. A broker buys 110 shares of gas stock, par value $25 a 
share ; his charge was $6.8 tj ; what was the rate of broker- 
age ? Ans. i%. 

3. A broker, having purchased, according to order, $5600 
Rhode Island 6's at 110, informs me that the entire cost is 
$6188 ; what brokerage does he charge ? Ans. \%. 

4. I sent a draft for $21250 to a Detroit broker, to invest 
in Michigan 6's at 106 ; he remitted me a balance of $25 ; 
what rate of brokerage did he charge? Aim, \%. 

INCOME FROM INVESTMENTS. 

439. Inyestments in stocks, etc., may be made either 
for interest on the money or for the increase of capital. 

440. There are Several Glasses of stocks, viz.: iboae 
of Corporations, States, and the General Government. 

441. Bonds are distinguished as Registered and Coupon 
Bonds. The Registered bonds are payable to order, and 
cannot be transferred without being indorsed. 

4422. The Coupon bonds have coupons or certificates of 
interest attached to them, which may be cut off and the inter- 
est collected wheu due. 
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443. The principal bonds of the United States, called 
Qoyemment Bonds, are the following : 

The 4's of 1907, which are 4% bonds due in 1907. These bonds 
are both coupon and registered, and the interest is payable quar- 
terly. 

The 4i'8 of 1891, which are 4*% bonds due in 1891, interest pay- 
able quarterly, both coupon and registered. 

The currency 6's, issued to aid in constructing several railroads 
to the Pacific. There are several series of these bonds, maturing 
respectively in 1895, 1896, 1897, 1898, and 1899. 

Government Bonds are so secure that they are much sought after 
for investment, and thus command a premium. This premium 
usually becomes smaller each year, as the bonds approach ma- 
turity. 

When the interest on bonds is payable in gold, and gold is at a 
premium, the income in currency is equal to the income in gold, 
plus the premium. During the civil war, and for several "years 
afterward, gold was at a premium. 

444. A Mortgage is a conditional conveyance of pro- 
perty as security for the payment of a debt. 

Should the interest not be promptly paid, the mortgage may be /ore- 
closed, and the property is then sold by the sheriff to the highest bidder, 
and the mortgage paid off from the proceeds. Property is usually not 
mortgaged beyond a certain part of its value, in order that the mort- 
gagee may be secure from loss. A second mortgage is sometimes given, 
but this cai^not be paid, in case of foreclosure, till the first is fully paid, 
and hence may not be a very good security. 

445. A Ground-Rent is a fixed rent paid for ground, 
generally used for building purposes. 

It is a common practice in some cities, when a person wishes to build 
one or more houses, instead of buying the ground required, to agree to 
pay the interest on its value as rent, the contract to continue in force as 
long as the rent is regularly paid. Ground-rents are redeemable or irre- 
deemable. Some cities, as Philadelphia, prohibit the issue of any more 
irredeemable ground-rents. 

Mortgages and ground-rents are not bought and sold at the Stock 
Exchange, but conveyancers are frequently employed in the transaction, 
as the title and condition of the property must be examined, and the 
necessary pa{>er8 drawn up. Well-secured mortgages and grouuJ-rents 
are in such high esteem as safe investments, that they are among the 
•ecurities in which trust funds may be legally invested. 

NoTB. — In changing from one investment to another, there is often a little 
more realized from the sale of the first than will procure an exact number 
df shares of the second. In such cases the income will be calculated on 
the number of shares, without noticing the surplus. 
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446. The Quantities considered are: 1. The Amouiu 

Invented ; 2. The Rate of Dividend or Interest ; 3. The 
Income ; 4. The Market Value of $100, or of one share; 
6. The Rate of Income, 

CASS I. 

447* Oi/ven, the amount of an investment, tJie mar" 
ket valu^f and the rate of dividend or interest, to find 
tlie income. 

!• If I invest $5100 in t% bonds at 86, what will be mj 
annual income from them ? 

Solution. — Since for 85 cents you can buy opebation. 

$1 worth of stock, for $5100 you can buy as $5100 • .85 $6000 

many dollars worth of stock as $.85 is con- ftAonOv 07 Sui9n 

tained times in $5100, or $6000. The annual ^ouuux.u/— ^zu 

incdme on this is $6000x .07 which equals $420. 

Rule. — I. Divide the amount invested by the market value^ 
to find the par value. 

II. Multiply the par value by the rate to find the income. 

IVRITTBN SXSRCISKS, 

2. What annual income would I receive from $16050 invested 
In U. S, JPacific R. R. 6's at 107 ? Ans. $900. 

3. If I invest $5631.25 in 6% bonds at 112f , what is. my annual 
income from this investment ? Ans, $300 

4. I invested $5280 in United Companies of New Jersey, stoc& 
costing me 132, dividend 10%; what was my annual income from 
this investment ? Ans. $400. 

5. Miss Brown has invested $8475 in 5^ % railroad bonds at 
113, interest payable semi-annually; what will be her semi- 
annual income from this investment ? Ans. $206.25. 

6. A conveyancer sold a lot 25 ft. front and 50 ft. deep on 
ground -rent, redeemable on payment of $1500; what is the 
ground-rent at 6% ? Ans, $90. 

7. Mr. Tompkins bought on ground-rent a lot 75 ft. front by 
90 ft. deep, valued at $87.25 per foot front; what would be. the 
ground-rent per foot front at 6%? At^s. $5.23|. 
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8. I made $5000 by a speculation, and wishing to invest it per- 
manently, I bought $2000 6% bonds at 117|, and invested all the 
remainder possible in 4^% bonds at 110^ (denominations as low as 
150); what surplus remained, brokerage i%, and what was the an- 
nual income? Ans. Sur., $50.75; In., $225.75. ' 

9. Mrs. Warner has $10,000 railroad 6's, quoted at 103}; would 
she increase or diminish her annual income if she should sell them 
and buy with the proceeds 7 % bonds at llOJ ? Ans, Increase, $58. 

10. When gold was at a premium of 12J%, Mr. Barton conveyed 
a lot on a 6% ground-rent, payable in gold, and redeemable on pay- 
ment of $4500; at what sum in currency must it be made redeema- 
ble to realize an equivalent rent, and what is the ground-rent in 
cuireney ? Ans, $5062.50; Rent, $303.75. 

CASE n. 

448* Given f the income, the rate of dividend, and the 
market value, to find the amount invested. 

!• When 5% gas bonds are selling at 110, how much must be 
invested to produce an income of $550 ? 

Solution.— Since $1 of stock gives an operation. 

income of $.05, to give an income of $550 $550^.05— $11000 

it will require $550-^.05, or $11000; $11000 411000 VI 10— il2100 

ofstockatllO% will cost $11000X1.10, ^^^ • •"=* ^ 
or $12100. 

Rule. — I. Find the par value of the stock by dividing Ihe tw- 
wme by ihe rate, 

11. Multiply the par valus by the market value of 1 diare, to 
find the amount invested, 

WRI'tTBM SXERCISBS. 

2. A real estate dealer buys a 6^ ground-rent of $300 per an- 
num at par ; what does it cost him ? Ans, $5000. 

8. A house subject to a ground-rent of $75 at 6% was sold for 
16760 ; what was its value ? Ans. $7000. 

4. What sum must I invest in 6% street railway bonds, at 
U9|, to secure an annual income of $600 , brokei^i^^ ^^^ 
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5. What sum must be invested in Kentucky 6's, at 103, to yield 
$786 a year, brokerage J%? Ans. $13525.75. 

6. When 4i^ government bonds are selling at 105, what sum 
must I invest in them to secure an income of $900, broker- 
age J %? ^ns. $21050. 

7. If I sell $8000 Ohio 6's at 118, and buy sufficient Georgia 
7's at 103 to yield $560 income, how much shall I have left, bro- 
kerage f % on sale and purchase ? Ans. $1160. 

8. What must be the market value of Georgia 6's to realize 
7 % on the investment ? What must I pay for Beading coupon 
7'8, to give an income of 6}% ? Ans. 85f ; 103 J^. 



To be omitted unless otherwise directed. 

9. When gold was selling at 115, what must be paid for 6% gold 
Dearing bonds to realize 7% on the investment? Ans. 98f. 

10. What must be the market price of 5 ^ bonds, so that, broker- 
age i%> I D^ay realize 4^ on an investment? Ans. 124}. 

11. I bought a lot 50 ft. front and 85 ft. deep, at a ground rent of 
$5.40 per ft. front; what would be the cost of the property, the 
ground rent being 6% of it ? Ans. $4500. 

12. How many shares of North Pennsylvania R. R. ($50) at 49, 
must be sold, that the proceeds, invested in Pennsylvania State 6's, 
at 115J, may give an income of $600, brokerage being charged on 
sale and purchase ? Ans. 237 shares; $8.37^ surplus. 

13. Mr. Jackson sold $15000 Union Pacific 7's at 101 J, and in- 
vested part of the proceeds in Illinois 6's at 117J, suflBclent to pro- 
duce an income of $750, and deposited the remainder, (brokerage 
J%), in bank; what was his bank deposit ? Ans. $412.50, 

14. I had some California 7's, which brought me in an income 
of $546, but preferring an investment nearer home, I decided to 
exchange them for Philadelphia 6's; if the California bonds were 
worth 117 and the Philadelphia 105, how much must I add to my 
mvestment to secure the same income, brokerage not considered? 

Ans. $429. 
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CASE in. 

449* Chiven, the market value, and tlie income or 
rate of dividend^ to fifid the rate of interest on the in- 
vestment. 

!• What per cent, of income will be realized by purchasing 

7 % bonds at 95 ? • 

SoiiUTioN. — $1 of Stock will cost $.95, and operation. 

pays $.07 ; if on $.95 the gain is $.07, on $1 it q^ _;_ 95 j__ .07 A 

IB as many per cent, as .07 -2- .95, or 7^fo» • . • • r» 

Rule. — Divide the annual income or dividend of the stock 
by its market value^ to find the rate of income, 

"WRITTCSN KXERCISES. 

2. What is the rate of income of !N^w York Central 6's bought 
at 106? An8.6\\%. 

8. When 6^ bonds are selling at 104J, what per cent, will these 
bonds yield? Ans, 5.7-|-. 

4. I bought an irredeemable ground-rent of $54 per annum for 
$850 ; what per cent, do I realize ? Ans, 65^ % . 

5. Which is the better investment, 5% bonds at 113}, or 4J% 
bonds at 110} ? Ans. The 5's. 

6. Mr. Hull bought a ground-rent of $450 for $6575; what 
rate of income does it pay ? A7is. 6|f}%. 

7. If I buy a $5000 mortgage at 2i% discount, interest at 6%, 
what rate of income do I receive on it ? Ans. 6,^%. 
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8* Which the more profitable investment, Missouri 6*s at lOS, oi 
^. Y. 7'8 at 120? Ans, Mo. 6'8. 

9. Mr. Rogers bought Michigan 7*8 at 112J, and afterwards ex- 
changed them for 6^ bonds at 106^; which was the better invest- 
nent? ' ^w«. Mich. 7's. 

10. Wishing to make a permanent investment, I am recommended 
to take either 5'b at 75, 6's at 85, or 7's at 90; which is the best 
investment? Ans. 7's at 90. 
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GENERAL TAXES. 

4SO* A Tax is a sum of money assessed on persond oi 
property for public purposes. 

451. Taxes are assessed by the national government, a 
state, county, or town. 

452. A Property Tax is a tax upon property. Pro- 
perty is of two kinds ; Beat Estate and Personal Property. 

453. Real Estate is immovable property; as land, 
buildings, etc. Personal Property is movable property ; aa 
money, stock, furniture, etc. 

454. A Poll Tax is a tax on the person. It is assessed 
in some states on each male citizen not exempt by law. 

455. An Assessment Roll is a list or schedule contain- 
ing the names of persons taxed, the valuation of their pro- 
perty, and the amount of their taxes. 

456* An Assessor is an officer who appraises the pro 
perty and prepares the assessment roll. 

457. The Quantities to be considered are : 1. The Tax- 
able Property; 2. The Bate of Taxation; 3. The Amount of 
Tax. 

Real estate is often assessed by the proper officer for not more than 
J or § of its real value. The value of personal property may be 
given in by the owner under oath, or if he neglects to do this, it if 

valued by the officer. 

The term poll is from the German polUf the head. A poll tax is a 
capitation tax^ from the Latin capuiy the head. In some States the incotne 
from a person's occupation is assessed at a small sum and taxed. Money 
on interest secured by bond and mortgage is taxed in some States. 

After the taxes have been assessed, each person receives a notice of his 
taxation, stating the day of appeal, whein he may appear before tne proper 
officers and show reasons for correcting any mistakes that have h&en 
made. 



• 1 



NoTB. — Government Taxes are taxes levied by the government, liudadf 
i{- Internal Revenue a 
oflhUiez and Outtomt. 



tnfi- Internal Revenue and Duties. The^ will be considered under the heed 
of/ 
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CASS I. 

4&S* Given, the taxable property and the rate of 
taocation, to find the amount of ta^* 

1. The taxable property of a town is $794800, and thf 
rate of taxation $.009 on a dollar; what is the tax? 

. SoiiUTiON. — If the tax is $.009 on opebation. 

$1, on $794800 it wUl be 794800 times $794300 X .009 = $7163.20 

•|>«Uu«7, or «i>/l.0o..zu. 

Rule. — Multiply the amount of taxable property by the 

rate, to find the tax. 

Note. — If there is a poll tax the sum produced by it should be added to 
the property tax to give the whole tax. 

WRITTEN EXERCISES. 

2. The real estate of a town is valued at $640876, and the 
personal estate at $750472; there are also 250 polls, at $1.50 
each ; what is the whole tax, the rate being 7 mills on a 
dollar? ^rw."$10114.436. 

459* Table. — In the assessment of taxes in a town, city, 
etc., a table is usually constructed by which the labor of cal- 
culation is greatly facilitated. The following table, based on 
the rate of $.015 to the dollar, is used in problems 3,4, 6, 6, 7. 



Prop. 


Tax. 


Prop. 


Tax. 


1 
Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


.015 


$10 


.15 


$100 


$1.50 


$1000 


$15 


$10000 


$150 


2 


.030 


20 


.30 


200 


3.00 


2000 


30 


20000 


300 


3 


.045 


30 


.45 


300 


4.50 


3000 


45 


30000 


450 


4 


.060 


40 


.60 


400 


6.00 


4000 


60 


40000 


600 


5 


.075 


50 


.75 


500 


7.50 


5000 


75 


50000 


750 


6 


.09 


60 


.90 


600 


9.00 


6000 


90 


60000 


900 


7 


.105 


70 


1.05 


700 


10.50 


7000 


105 


70000 


1050 


8 


.12 


80 


1.20 


800 


12.00 


8000 


120 


80000 


1200 


9 


.135 


90 


1.35 


900 


13.50 


9000 


135 


90000 


1350 



8. Find by the table A's tax, whose property is $7580, and who 
pays a poll tax of $1.50. 

OPERATION. 

Solution.— We find from the table the Tax on $7000— $105 

tax on $7000 is $105; on $500 is $7.50; on " 500— 7.50 

$80 is $1.20; under these write $1.50, the " 80— 1.20 

I>oll tax; the sum will be the entire tax. " 1 poll— 1.60 

Whole tax— $115:^ 
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• 

4. Find B's tax, whose property is $9750, and who pays a poll 
tax of ?1.00. Ans. 1147.25. 

5. A is worth $7895, and his sister $5634 ; what is the aggregate 
amount of their taxes ? Ans. $202,935. 

6. Mr. Mai'k's property is assessed at $8500 ; he pays for 1 poll 
and .1^% on the income from his occupation, assessed at $800; 
what was his entire tax ? Ans. $130.20. 

7. Mr. Sidney's real estate is valued at $75000 and his personal 
property at $8670, both of which are assessed for | of their value; 
he pays a poll tax of $1.00, and also J % on an estimated income 
of $1200 ; what is his entire tax ? Ans. $840.70. 

SITFFLEMEITTAH'Z' FROBZ^SMS. 

To be omitted unless otherwise directed. 

8« Mr. Shank's property was assessed at $3500 last year, and he 
paid .25 % village tax, 1.025 % county tax, .45 ^ school tax, and $1.25 
poll tax; what amount of taxes did he pay? Ans. $61.62^. 

9. I find I have been assessed as follows: Real estate $50,000; 
personal property^ $3600; money at interest, $15,000; income from 
occupation, $1500; and 3 gold watches. I obtain an abatement of 
I on the real estate, | on the personal property, $5000 on money at 
interest, { for occupation, and 1 gold watch; how much does this 
lessen my tax, the rate being $.004i, and one dollar for each watch? 

Ans. $122.95. 

CASE II. 

400. Chiven, the rate of taxation and the ta^ or tlia 
amount left after paymetit of taoo^ to find the atnount 

assessed, 

!• What is the assesseij value of property taxed $37.50, at 
the rate of 5 mills on a dollar ? 

Solution. — ^At 5 mills on the dollar, .005 operation. 

times the amount assessed equals the tax, which dgoy en 

is $37.60 ; hence the amount equals $37.50 divided ^ ' = $7500 
by .005, which we find is $7500. -005 

Rule I. — Divide the tax by the rate, to find the amcuni 
assessed. 

Rule II. — Divide the amount left after payment of tax by 
1 minus the rate. 
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IHTRITTBN KXBRCISBS. 

2. My tax is $37.80 at the rate of 4^ mills on the dollar ; re- 
quired the property. Ans, $8400. 

8. A's entire tax is $305.50 ; he pays a poll tax of $1.50 ; the 
rat« is 8 mills on the dollar ; what is the valuation of his pro- 
perty ? Ans. $38000. 

4. I have $12000 on interest, and my tax for money on inter- 
est is $33.07J, at 2^ mills on the dollar ; for how much money at 
interest am I overtaxed ? Ans, $2700. 

5. A bridge was built by a certain town at a cost of $7580, 
whic^ was raised by a tax on the property-holders of 3 J mills on 
u»^ aollar ; the collector's commission was 2J%; what was the 
valuation of t}ie property? Ans, $2215564.49. 

KoTX.— Tlie coUector'8 commission is included, in the tax. 

6. Mr. Mills paid one year .45 % township tax, .3 J % coimty tax, 
.48% school tax, and $1.00 poll tax; his whole tax was $315.88; 
what was the value of his property ? Ans, $24600. 

CASE III. 

401* OiveUf the assessed value and the tax, to find 
the rate* 

1. 4- tax of $6381.50 is to be assessed in a town; the real 
estate is valued at $345000, and the personal property at 
$471500; there are 420 polls, taxed @ $1.50; what is the 
rate of taxation ? 

Solution. — The entire poll tax is operation. 

$1.50 multiplied by 420, which is $630 ; $i 50 ^ 420=$630 

subtracting this from the whole tax, we $6387.50-$630=$5757.50 
have remainm| $5757.50, the property $5757.50^$822500=.007 
tax ; dividing $o757.50 by $822500, the 
amount of property, we have 7 mills, 
the tax on $1. 

Rule. — Divide the property tax by the amount of taxabk 

property f the quotient will be the rate of taxation. 

Note. — If there is a poll tax, subtract it from the whole tax befoiv* 
dividing. 

\i^lilTTKK KXKliCIS«KS. 

2. A's property is valued at $7580, his tax is $35: re- ' 
quired the rate of taxation. Ans, .0046-r. 
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8. A tax of $17250 is to be assessed on a town; th« 
real estate is valued at $850000 and the personal property 
at $250000 ; there are 500 polls, each of which is taxed 
$1.50; what is the rate of taxation? Ans. W15. 

4. In a certain school the expenses are as follows : salary 
of teacher, $500; fuel, $42.75; apparatus, $32.50. The 
school fund amounted to $125.25, and the rest of the ex- 
penses was paid by a rate bill; if the entire attendance 
was 7280 days, what was C's bill, who sent 4 pupils 90 days 
each ? Ans. $22.25. 

MENTAIi SXEBGISES. 

MISCELLANEOUS PROBLEMS. 

1. How much currency will $50 in gold buy, when gold is at a 
premium of 8^? 

2. How much gold can be bought for $220 in currency, when gold 
is at a premium of 10%? 

3. If I take 10% off and then another 10% off, what is the rate 
off? 

4. What is the actuajl rate off, when I take 20% off and thcD 
another 20% off? 

5. What is the difference between 10% off and 5 and 5% off? be- 
tween 15% off and 10 and 5% off? 

6. What is the difference between 20% off and two 10% 's off? 
between 10% on and 5 and 5% on?* 

7. How much is 10 and 10% off ? 20 and 10% off ? 20 and 5% 
off? 20 and 20 % off ? 20 and 20 % on ? 

S. If an article is sold so as to gain | on the cost, what is the gain 
per cent.? 

9. I paid an agent $200 for selling a house for me; what did I re- 
ceive for it, the rate of commission being 1J%? 

10. What cost 5 shares of bank stock at 102, brokerage J%? 

11. Required the cost of $4000 U. S. 4i's, at 108J, brokerage J%. 

12. A boy bought oranges at $3 a hundred, and sold them for 5 
cents apiece ; what per cent, did he gain ? 

13. A milliner sold some old-fashioned hats at $3.60, which was 
35% below marked price; at what price were they marked? 

14. A lady bought some canal stock at 80, and sold it atpar,gain- 
.ing $500; how many shares at $50 each ? 

16. What per cent, does stock, paying 6% dividends, yield when 
bought at 90 ? 8% stocks at 120 ? 
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SIMPLE INTEREST. 

462« Interest is money charged for the use of money. 
463. The Principal is the sum for which interest is 
charged. Interest is reckoned as a percentage of the principal 
404. The Rate of interest is the rate per cent on $1 for 
a certain time. The usual time is one year. 

465. The Time is the period during which the money 
is on interest. 

40G* The Amount is the sum of the principal and inter- 
est. 

467. Simple Interest is interest on the principal only. 
Compound Interest is interest also on the interest. 

468. Legal Interest is interest at the rate fixed by 
law. It varied in different States in 1894 as follows : 



States. 


Rate 


States. 


Rate 


• 

States. 


Rate 


Alabama. . . 


8 


s; 


Kentncky. . . 


6 


6 


North Dakota. 


7 


12 


Alaska. . , 




8 


10, 


Louisiana. . . 


5 


8 


Ohio 


6 


8 


Arizona . . 




V 


* 

1 


Maine .... 


6 


¥: 


()klahoma . . 


7 


12 


Arkansas . 




6 


10 


Maryland. . . 


6 


6 


Oregon. . . . 


8 


10 


California . 




•7 


* ! 


Massachusetts. 


6 


^ 


Pennsylvania . 


6 


6 


Colorado. . 




8 


* i 


Michigan . . . 


G 


8 


Rhode Island . 


6 


* 


Connecticnt . 


6 


6 


Minnesota. . . 


7 


io| 


South Carolina. 


7 


8 


Delaware . . 


6 


6 


Mississippi . . 


G 


10 


South Dakota. 


7 


12 


Dist.Colurabia 


. 6 


10 


Missouri . . . 


6 


8, 


Tennessee. . . 


6 


6 


Florida . . . 


8 


10 


Montana . . . 


10 


1 1 exas . • • • 


6 


10 


Georgia . 




V 


8 


Nebraska . . . 


V 


lOrtah 


8 


* 


Idaho . . 




10 


18 


Nevada .... 


7 


* 


Vermont . . . 


6 


6 


Illinois. . 




5 


7 


New Hjimpshire. 


6 


6 


Virginia . . . 


6 


6 


Indiana . . 




6 


8 


New Jersey . . 


6 


6' 


Washington. . 


8 


* 


Indian Ter 




6 


10 


New Mexico. . 


(3 


12' 


West Virginia. 


6 


6 


Iowa . . 




6 


8 


New York. . . 


6 


6 

1 


Wisconsin . . 


6 


10 


Kansas 




6 


10 


North Carolina. 


6 


8] 


Wyoming. . . 


12 


« 



The first column gives the legal rate: second column, the rate that may be 
agreed upon ; the * indicates no limit to i he rate. 

469* Usury is a rate of interest greater than the law 
allows. Various penalties are attached to taking usury. 

The legal rate in England and France is 5 ^; and in Ireland, Canada, 
and Nora Scotia is 6%. 

In notes, contracts, accounts, mortgages, etc., when no rate is speci- 
fied, t2i0 Ugal rate is anderslood. 



272 NORMAL UNION ARITHMETIC. 

Notes draw interest after they become due, though interest is not men- 
doned in them ; and interest is reckoned on book accounts after the ex- 
piration of the term of credit. 

470. The Quantities are five: 1. The Principal; 2. The 
Interest ; 3. The Rate; 4. The Time; 6. The Amount. 

Note. — In computing interest it is customary to reckon a month as ^ 
of a year, and a day as ^ of a month. In dealing with the U. S. Qovem- 
mcnt, each day is ^ of a year. 

CASK I. 

471* Given, the principal^ the rate per cent.^ and 
the time, to find the interest or the amount, 

MEMTAIi EXERCISES. 

1. What is the interest of $80 for 2 yr. 6 mo. at 6%? 

Solution. — 6 months equal ^j or ^ of a year, which with 2 yr. equals 
^hi or f years. At 6 per cent, for I yr., y^^ of the principal equals the 
Interest, and for 2^ or f yr., f times j^ or ^(^ or ^^ of the principal equiUa 
the interest, ^ of $80 equals $12. 

What is the interest of 

2. $60 for6yr. at5%? 

3. $40 for4yT. at 5,^? 

4. $30 for 5 yr. at 4%? 

5. $600 for 2 yr. 3 mo. at 8 % ? 



6. $300 for 4 yr. 6 mo. at 6%? 

7. $240 for 3 yr. 9 mo. at 8%? 

8. $330 for 7 yr. 6 mo. at 4%? 

9. $500for3yT. 7 mo. 6da, at 5^? 



10. What is the interest of $300 for 5 yr. 3 mo. 18 da. at 10%? 

11. What is the interest of $500 for 2 yr. 2 mo. 12 da. at 5%? 

12. What is the amount of $50 for 2 yr. 8 mo. at 6 percent.? 

Remark. — We And that ^ or ^ of the principal equals the interest, 
bence §f of the principal equals the amount; || of $50— $58. 

13. What is the amount of $600 for 7 yr. 6 mo. at 6 per cent.? 

14. What is the amount of $300 for 8 yr. 10 mo. at 6 per cent? 

METHOD FOR YEARS. 

!• What is the interest of $^2400 for 6 yr. 7 mo. 15 dci., at 
7%' 

Solution. — By reduction, we find that 6 yr. 7 mo. operation 

15 da. equals 6f yr. At 7%, .07 times $2400 equals $2400 

the interest for- 1 year, which is $168 ; if the inter- ryj 

est for 1 year is $168, for 6f yr. it is 6f times $168, • ' 

which by multiplying we find is $1113. Hence the $168.00 

following ?8 

$1113.00 Am 

Rule. — I. Multiply the principal by the rate, and tJuU 
• product by the time expressed in years, to find the interest 
II. Add the interest to the principal to find the amount 
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WRITTBN BXIiRCISBlS. 

Required the interest 

2. Of $360 for 3 yr. 6 mo. at 7%V Ana. 188.20. 

8. Of $940 for 7 yr. 8 mo. at 6%? Ana. $432.40. 

4. Of $860 for 6 yr. 9 mo. a;t 5%? Ana. $247.25. 

5. Of $780 for 8 yr. 4 mo. at 7 % ? Ans. $465. 

6. Of $590 for 3yr. 10 mo. at 8%? Ans. $180.93. 

7. Of $1296 for 6 yr. 10 mo. 15 da. at 6% ? Ans. $456.84. 

8. Of $4080 for 3 yr. 3 mo. 9 da. at. 5%? Ans. $668.10. 

SIX PER CENT. METHOD. 

472. The Six Per Cent. Method is so-called becauM 
the process is based upon that rate. 

I. What is the interest of $240 for 6 yr. 8 mo. 18 da. at 6%? 

Solution.— The Int. of $1 for 1 yr. is $0.06, operation. 

and for 6 yr. it is 6 times $0.06, or $0.36. ^v. /vft_«n qa 

The Int. of $1 for 1 mo., or j\ of a year, is i5 i:; 04 
yV of 6^, or i of a cent, and the Int. for 8 mo. fcS wq,^ Vw%q 
is 8 times J of a cent, or $0.04. ^^ ^^ .^7t4^ 

The Int. of $1 for 1 mo., or 30 da., is J of a * o^a 

cent, or 5 mills, and for 1 day it is ^ of 5 ff" 

mills, or J of a mill, and for 18 days it is 18 196.72 

times ^ of a mill, or $0,003. 

Adding these results, we have 10.403 as the Int. of |1 for 6yr. 8 
mo. and 18 da., and on $240 it is 240 times $0,403, or $96.72. 

Rule* — ^I. Multiply the rate, .06, by the number of years; take 
i of the number of months as cents, and i of the number of days cw 
mills ; their sum vnll be the interest of $1 for the given time at^%. 

II. Multiply this sum by the principal, and the product will 
he the interest of the principal at%%. For any other rate, take 
as mxmy sixths of this interest as the rate is of six. 

NoTBS.— 1. Anotlier method Is to reduce the years to months, and take 
hc^f the number of months for eents^ etc., as before. 

2. Another method Is to take the number ot months as eents^ and one-4hird 
of the number of days as mills^ and multiply the «um by hcUf theprineipcU. 

8. The method for days popularly expressed is, ^^Multiply dollars by days 
and divide &]/ 6000." 

< "IVRITTBN EIXBRCISEIS. 

Required the interest 

2. Of $380 for 3 yr. 4 mo. 12 da. at 6%. Ans. $76.7©. 

8. Of $976 for 6 yr. 6 mo. 6 da. at 6%. Ans. $322.72J. 

4. Of $834 for 9 yr. 10 mo. 15 da. at 6%. Ans. $494.14^. 

5. Of $46.96 for 8 yr. 6 mo." 24 da. at 1 % . Aua. %^ Bb^ 
18 D 
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Am. $9.07+. 

Ans. $.24i+. 

Arts. $51,094. 
Ans. I669.61+. 
Ans. H10!S^+. 
Ans. $127.11+. 
Ans. $440.66+. 



6. Of $23.76 for 7 yr. 7 mo. 21 da. at 5%. 

7. Of $.325 for 9yr. 5 mo. 14da. at 8^. 

8. $147.37J, 4 yr. 11 mo. 13 da., 7%. 

9. $636.62J, 9yr. 9mo. 11 da., 9%. 

10. $387.18}, 10 yr. 7mo. 7da., 10%. 

11. $570.05, 3yr. 5mo. 5da., 6J%. 
12 $980.81i, 5yr.9 mo. 17 da., 7}%. 

THE 60 DAY METHOD. 

473* At 6% a year, the rate for 2 mo., or 60 da., is 1% 
hence for 60 da., xiir of the principal equals the interest. Prom 
this we have the following method called the 60 Day Method. 

Rnle. — Point off tioo places in the principal for the interest 
for 60 days, and take multiples or aliquot parts of this interest 
for any other number of days. 

1. What is the interest of $360 at 6% for 66 da.? for 96 da.? 

Solution.— Pointing off two places operation. 

wft have $3.60, the Int. for 60 da. ; then $3.60*- Int. for 60 da. 

take ^ of $3.60, we have $0.36, the Int. . ,3^. <« «« (j<ja. 

for 6 da.; then the sum of these inter- atQ qa — <t « an a J 

ests, or $3.96, is the interest for 66 da. ^^•*'^ ^^ ^*- 

Solution. — ^Pointing off two places 
we have $3.60, the Int. for 60 da.; take 
i of $3.60 for the Int. for 30 da.; and -^ 
of $3.60 for the Int. for 6 da. ; their sum 
is the Int. for 96 da. 



OFBBATION. 

$3.60^ Int. for 60 da. 

1.80-^ " " 30 da. 

.36— " " 6 da. 



$5.76— 



" 96 da. 



2. rind the Int. of $720, at 6^, for 6 mo. 12 da. For 128 da 



$7 

21 
1 



OPERATION. 

20- Int. for 60 da. 



60^ 
20^ 
24— 



4( 



tt 
({ 



6 mo. (3X2 mo.) 
10 da. Q of 60 da.) 
2 da. (I of 10 da.) 



$7 
14 



OPERATION. 

20— Int. for 60 da. 



40^ 
72— 
24— 



It 



" 120 da. 
" 6 da. 
*' 2 d&. 



$23*04— Int. for 6 mo. 12 da. 



$15.36— " "128 da. 



-WRITTEN fiXSRClSBB. 

Bequired the interest 
8. Of $1500 for 4 mo. at 6%. 

4. Ot $780 for 10 mo. at 6%. 

5. Of $960 for 2 mo. 9 da. at 6%. 

6. Of $1260 for 33 da. at 6%. 

7. Of $800 foT 63 da. at 6%. 
S. Of $160 for 186 da. at 6». 



Ans. $30. 

Ans. $39. 

Ans. $11.04. 

Ans. $6.93. 

Ans. $8.40. 



Oa— Int. for 60 da. 
00— ** " soda, 
40— ** «' 4 da. 
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f . Of 1840 for 3 mo. 28 da. at 6%. Ana. $16.5^ 

10. Of $1260 for 4 mo. 29 da. at 7 %. Ans. $36.21—. 

11. Of 1260 for 1 yr. 9 mo. 12 da. at 7%. Ans. 131.21—. 

12. Of $876 for 2 yr. 3 mo. 24 da. at 8%. Ans. $162.17—. 
18. Of $275.60 for 2 yr. 8 mo. 15 da. at 5%. Ans. $37.31—. 

14. Of $360.60 for 5 yr. 4 mo. 16 da. at ^%. Am. $87.24+. 

15. On a 3 mo. note for $3600, dated April It 1876, at 6%, a 
loTmig 3 da. of grace, exact time. 

EXACT TIIIB. OPERATION. 

In April, 15 da. $36 

In May, 81 da. 18 

In June, 80 da. 2 

In July, 15 da. ^JS^;^ 

91 da. 4-8 da.— 94 da. 

16. On a 3 mo. note for $2400, dated Feb. 20, 1887, at 6%, ai 
lowing 3 days grace, exact time ? Ans. $36.80. 

17. Of $760, for May 12 to Oct. 20, at 6%, exact number ol 
days ? . Ans. $20,126. * 

18. Of $480, from June 16 to Nov. 10, at 7%, exact number oi 
days ? Ans. $13.72. 

19. On a note for $570, dated Nov. 24, 1887, and due Feb. 10, 
1888, at 6^, allowing 3 da. of grace ? Ans. $7,695. 

20. On a note for $1050, dated Oct. 16, 1887, and due Mar. 25, 
1888, at 6^, allowing 3 da. of grace ? Ans. $28.70. 

METHOD BY CANCELLATION. 

474* The following Six Per Cent. Metliod hy%kincellahon 
will be found convenient and practical : 

Rnle for Months. — Point off two places in the principal, dv' 
vide by 2, and multiply by the number of months. 

For the Int. for 2 mo. is y^ of the principal, and for 1 mo. it is | 
of Y^ of the principal; hence the above rule. 

Rule for Days. — Point off three places in the principal, di 
vide by 6, and multiply by the number of days. 

For the int. for 2 mo. or 60 days is yj^ of the principal, and ford 
da. it is ^ of yJi^, or y^ of the principal, and for 1 da. it is J of 
nAnr of the principal; hence the above rule. 

1. What is the Int. of $2400 for 38 mo. at 6^? at 7% ? 

Solution.— We point oflF two places in ofebatiok« 

12400 to divide bj 100, then divide by 2, and «i^Q^v^ ^.^^ 

multiply by 88; oanoellmg and multiplyinir, ^:^_— VB^* 

W0lMY0$iB8, * 
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Solution. — ^We divide by 6 to find operation. 

the Int. at 1 % , and multiply by 7 to 2 

find the Int. at 7%; reducing by cancel- $?^. 00X88X7 

lation, we have $532. ^vg — —1538. 

2. What is the Int. of $4800 for 63 da. at 6%? at 4J%? 

Solution. — The Int. for 1 da. is J operation. 

of yvVt) o^ ^^® Prin. ; hence we point ^goO 

ofl" three places in $4800, divide by 6 $4*800V63 

to find the Int. for 1 da., and multiply ^ —$50.40, Am. 

by 63 to find the Int. for 63 days; can- ^ 
celling and multiplying we have $50.40. 

Note.— To find the Int. at 4>^j(, divide by 6 and multiply by ^, exprei 
ing the work and cancelling. 

IVRITTKN KXEXICISBB. 

Required the interest 

8. Of $120 for 2 yr. 9 mo. at 6%. Ans, $19.80. 

4. Of $245 for 3 yr. 4 mo. at 6%. Ans. $49.00. 

* 6. Of $1360 for 75 days at 6%. Ans. $17.00. 

6. Of $2240 for 2 mo. 12 da. at 6 %. Ans. $26.88. 

7. Of $2520 for 3 mo. 14 da. at 7^. Ans. $50.96. 

8. Of $126.50 for 4 mo. 24 da. at 5%. Ans. $2.53. 

9. Of $5000 for 5 mo. 12 da. at 4i %. Ans. $101.25. 
10. Of $3600 for 3 mo. 3 da. at 4i ^. Ans. $41.85. 

METHOD OF EXACT INTEREST. 

475. Exact Interest is that which is obtained by reck- 
oning 365 days to the year. 

475. Exact Interest is reckoned by the United States 
Government, and is growing in favor with business men. 

Bankers and business men often use Interest Tables, which are some- 
^imes calculated to exact interest. 

1. What is the exact interest of $785 from July 20 to 
December 1st, at T% ? 

OFEBATIOK. 

Solution. — From July 20 to December 1 there jyg^ 

are 134 days ; the interest of $785 for 1 year of m 

Ub days, at 7%, is $64.96, and for 134 days it is —^ 

Hi of$54.96, which is $20.17+. .^-^ 

365) 7363.30 
$20.17?i 

Rule. — Multiply the principal by the rate, and tha^ pro 
<ruct by the integral number of i/ears ; then multxpl-y the «?- 
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ierest for one year by the exact number of days^ and divide 

by 366 ; and take the sum of the two results. 

Note. — The exact interest for anj number of days less than 1 year, maj 
aifio be found by deducting from the common interest ^ of itself. 

WRITTEN EXERCISES. 

2. What is the interest, at 7%, of $327.25 from Janaarj 
5th, 1860, to July 12th, 186^z? Ans, $57,613. 

3. What is the amount of $480, on interest at 6%, from 
Apr. 7ih, 1851, to Aug. 25th, 1860? Ans. $750.25—. 

4. A had $1200 on interest from May 20th, 1856, to Sept. 
5th, 1861 ; what was the int. at 5^% ? Ans. $349.53 — . 

6. Required the amount of $1900f on int. at 5% from June 
9th, 1850, to Jan. 14th, 1860. Ans. $2813.11. 

6. B gives his note, August* 6th, 1857, for $670, interest 
at 7% ; he pays the note and interest May 17th, 1861 ; how 
much did he pay? Ans. $847.19. 

7. Required the amount of $875.48, on interest at 6%, 
from Dec. 19th, 1845, to Feb. 29th, 1860. Ans. $1621.24. 

8. Which is the greater, exact interest or common interest, 
and why? Prove that -^ off from common interest will 
give exact interest. 

CASE n. 

470* Oi/ven, the time, the rate, and the interest or the 
amount, to find the principal, 

MENTAIi EXERCISES. 

1. What principal will in 3 yr. 4 mo., at 6%, give $80 interest? 

Solution. — ^We find that 4 of the principal equals the interest, which la 
$80 ; if ^ of the principal is ISO, f , or the principal, equals 5 times $80, ox 
1400. 

What principal will give an interest of 



2. $60 in Syr. at5%? 

3. $70in7yr. at4%? 

4. $12 in Syr. at 6%? 



5. $1S in 7 yr. 6mo. at 6/t ? 

6. $54 in 2yr. 3 mo. at S%? 
1. $106 in Syr. 10 mo. at 6%? 



8. How much money must a person borrow that he must pay aii 
annual interest of $1S0 at 6%? 

9. How much money has Howard on interest, supposing he re 
ceives $320 for 5 yr. 4 mo. at 6 per cent.? 

10. The interest on A's money for 4 years at 5 % is $200, and A^*% 
money \b f of B's ; liow much money ha& es^U'^ 
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WRITTEN EXERCISES. 

1. What principal will in 4 yr. 8 mo., at 6%, give $151.St 
interest ? 

OPERATION. 

Solution. — We find the interest of $1 for ^jr, 4 jx. 8 mo.— 56 mo, 
8 mo., at 6%, is $.28. If $1 gives an interest of '56-4-2 -.28 

$.28, to give $151.20 interest it will req|uire as $151.20 
many dollars as $.28 are contained times in — r^ =$540 
$151.20, which is $540. Hence the following '^ 

Rule. — Divide the given interest by the interest of $1 for 

the given rate and time ; or divide the amount by the amount 

of $1. 

2. What principal will in 3yr. 8 mo., at 6%, give $462 
interest ? Ans. $2100. 

8. What principal will in. 12 yr. 9 mo., SLt7%, give $64.26 
interest ? A718. $72. 

4. What principal will in 7 yr. 4 mo., at 8%, amount to 
$749.70 ? Ans. $472.50. 

6, What principal will in 5 yr. 8 mo. 15 da., at 5%, give 
$575.40 interest? Ans. $2016. 

6. What principal will in 7 yr. 7 mo. 13 da., at 7%, amount 
to $2400? Jna. $1565.19. 

7. What principal will in 4 yr. 11 mo. 17 da., at 7%, 
amount to $3363.79 ? Ans. $2496.37+. 

8. The sum of A's and B's money on interest for 4 yr. 6 mo., 
at 6%, gives $5400 interest; how much money has each, if 
3 times B's equals A's ? Ans. $15000 ; $5000. 

CASK m. 

477. Given, the principal, the rate, and the inters 

est or the amount, to find the titne, 

JHENTAIi EXERCISES. 

1. In what time will $200 at 5% give $60 interest? 

Solution. — At 5 per cent, for one year, ^ of the principal equals the 
aiterest ; ^ of $200 is $10 ; if it require one year for $200 to gain $10, to 
gain $60 it will require as many years as $10 are contained times in $00, 
which arc 6. 



In what time will 

2. $250 at 4% give $80 int.? 

3. $150 at Qfo give $45 int? 



5. $60 at 5% give $21 int? 

6. $25 at 6% am't to $43? 
4. $100 At 8^ f:ive $32 int? ^ 1. $50 a.t %% «an!\. \/c^ $&ftv 
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8. In wliat time will a principal gain 2 times, 3 times, or 4 timet 
itKlfatlO%? 

9. In what time will a principal double itself at 5 % ? at 6 % ? at 8 % 1 
at 12^%? 

10. In what time will a principal treble itself at 5%? at 10%? at 
20%? at 25%? 

11. The amount of a principal for a certain time at 5% is $250, 
and for the same time at 8% is $280 ; required the principal and the 
time. 

WRITTEN EXERCISES. 

1. In what time will $234 give $49.14 interest, at 6%? 

OPERATION. 

Solution. — The interest of $234, at 6 % , for |234 

one year, is $14.04. If in one year the princi- qq 

pal ^ives $14.04 interest, to give $49.14 interest ' 

it will require as many times 1 yr. as $14.04 is 14.04 Int. 1 yr. 

contained times in $49.14, which is 3§yr., or 49.14 

3yr. 6mo. Hence we have the following ' i4]o4 — ^^^' 

=3yr.6mo. ' 
Sule. — Divide the given interest by the interest of the 
principal at the given rate for one year. 

Note. — When the amoant Is given, subtract the principal from the 
amount to find the interest, and then proceed as before. 

2. In what time will $t50, at 6 per cent., give $105 inter- 
est? ♦ Ans, 2 yr. 4 mo. 

8. In what time will $720, at 6 per cent., give $957.60 
amount ? Ans, 5 yr. 6 mo. 

4. In what time wiU $960, at 6 per cent., give $54.40 in- 
terest ? Ans, 1 yr. 1 mo. 18 da. 

5. In what time will $1800, at 4|- per cent., give $3047.40 
amount ? Ans. 15 yr. 4 mo. 24 da. 

6. In what time will $26.60, at 7^ per cent., give $17.46 
uaterest? - w4rw. Syr. 9.mo. 12da. 

7. In what time will $18.20, at 5| per cent, give $10.23 
interest ? Ans. 9 yr. 9 mo. 9 da. 

8. The amount of a certain principal, in a certain time, at 
6 per cent., is $833, and the amount for the same time &tV2 
per cent, is $1047.20 ; required the principal and time. 

Ans. Prin. $680 ; Time, 4 yr. 6 mo. 
Suo. — ^The dUSference of the amounts equals t^ie m\Ax^\. ^^ ^ 
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9* A certain sum of money on interest amounts . at 4 pel 
cent., for a certain time, to $1216, and at 10 percent, for the 
same time, to $1600; required the principal and time. 

Ati8, Prin. $960 ; Time, 6 yr. 8 mo. 

CASE IV. 

47S« CHven, the principal, tlie time, and the in- 
terest or the atnount, to find tlie rate. 

MENTAIi EXERCISES. 

I. At what rate will $00 in 5 years give $21 interest? 

Solution. — For 5 years at <me per cent, y^^j or ^ of tbe principal equala 
the interest ; ^ of $60 equals $3 ; if $60 in 5 years at one per cent, gains 
13, to gain $21 it will require as many times 1 per cent, as $3 is contained 
times in $21, which are 7. 

At what per cent, will 

2. $40 in 5 yr. give $20 int. ? 5. $10 in 4 yr. give $12 am't ? 

3. $50 in 6yr. give $15 int.? 6. $90 in 5 yr. give $117 am*t? 

4. $60 in 7yr. give $21 int.? 7. $60in3yr. 4mo. give$70am't 7 

8. At what rate will a principal gain 2 times itself in 30 years ? 4 
times itself? 5 times itself? 

9. At what rate will a principal double itself in 10 years ? in 12 
yr.? in20yr.? in 25 yr.? 

10. At what rate will a principal treble itself in 20 years? in 25 
yr.? in 40 yr.? in 80 yr.? 

II. The amount of a certain principal for 7 years at a certain rate 
per cent, is $540, and for 10 yr. is $600; required the principal and 
the rate per cent. 

WRITTEN EXERCISES. 

1. At what rate will $234 give $49.14 interest in 3yr 
6mo. ? 

OPERATION. 

Solution. — We find the interest of $234 for $234 

3yr. 6 mo., at one per cent., is $8.19. If the qj 

principal in the given time, at one per cent., * 

gives $8.19 interest, to give $49.14 interest, it ^^i 

will require as manv times one per cent, as $8.19 ^z 

Is contained times in $49.14, which is 6 per cent. $8.19 int atl ^ 
Elence we have the following 49.14 -i- 8.19 =6%. 

Rule. — Divide the given interest by the interest of the 
principal for the given timCy at one per cent, 

NOTB. — When the amount is given, subtract the principal from the amomt 
to find the interest, and proceed as before. 
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2. At what rate will $240, in 5 yr. 4 mo., give $64 inter- 
est? Ana, 5%. 

3. At what rate will $654, in 7 yr. 8 mo., give $350.98 in- 
terest? Ans, 7%. 

4. At what rate will $72.50, in 3 yr. 4 mo. 16 da., give 
$14,681 J interest? Ans. 6%. 

5. At what rate will $3975, in 6 yr. 7 mo. 20 da., give 
82375.06^ interest? Ans. 9%, 

6. At what rate will $13.25, in 8 yr. 10 mo. 18 da., give 
87 .062^ interest ? Ans. 6 % . 

7. The amount of a certain principal for 5 yr. at a certain 
rate is $2430, and for 12 yr., at the same rate, it is $3312 ; 
required the principal and the rate. Ans. $1800; 7%. 

8. The amount of a certain principal for 4 yr., at a certain 
rate per cent., is $3551, and for 19 yr., $6929f ; required the 
principal and rate. Ans. Prin., $2650 ; Kate, 8J%. 

MENTAL. EXERCISES. 

1. A's fortune is $200, which is J of B's ; what interest will each 
receive on his money in 4 years, at 5 % ? 

2. C's money is $300, which is j of D's money ; what is the 
amount of the money of each on interest, for 5 years at 6 per cent.? 

3. A*s money is $400, which is | of B's money ; how much more 
interep* will B receive than A in 8 years, at 5 per cent.? 

4. The amount of $250 for 6 years at 10^ is to be divided between 
and D, so that C shall have 3 times as much as D; what does each 
receive ? 

5. A, B, aijid 0, together, have $1200, of which A has twice, and 
B 8 times, as much as C ; what is the interest of each for 5 years, at 
6%T 

6. If the interest of $2500 for 4 years, at 10 per cent., be divided 
into two parts, which are as 2 to 3, it will respectively give ^ of B's 
and i of A's money: how much has each ? 

1. The interest on ^ of A's and J of B's fortune, for 5 years, at 6 
per cent., is $240 ; what is the fortune of each, provided ^ of A's 
equals^ of B's? 

8. A's money is 4 times B's, and the sum of the interest received 
bj both for 3 years, at 8 per cent., is $600 ; how much money has 
each? 

9. The interest for 4 years, at 5 per cent., on the money Martin 
owea iM $40 : and the interest for the same time wad x^Aa \>et c«si\.. <s^ 
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Che money due him, is $70 ; how much more has he due thui he^ 
owes? 

10. The interest on the money A paid for a fiirm, house, and store, 
for 8 years, at 5 per cent., equals $18000 ; what was the cost of each, 
provided the farm cost 8 times as much as the house, and the house 
twice as much as the store ? 

11 A man wishes to place such a sum of money on interest at 6 
per cent., that it will give an annual interest of $360 for a poor sister; 
required the amount invested. 

12. Two-thirds of A's fortune, plus j ofB's, being on interest for 
6 years, at 5 per cent, amounts to $7800 ; what is the fortune of each, 
supposing § of A's equals j of B's? 

INTEREST ON PROMISSORY NOTES. 

479» A Promissory Note is a written agreement to pay 
some person a certain sum of money on demand, or at a speci- 
fied time. 

480* The Face of a note is the sum whose payment is 

promised. It. is written in words in the body of the note, and 

m figures at the top. 

The number of cents is usually expressed in figures as hundredths 
of a dollar, as is seen in the note below. 

481. The Maker of a note is the party who signs it. The 
Payee is the party to whom it is made payable. The Solder 
is the one who owns it. 

In the following promissory note, let the pupil point out the 
maker, the payee, the /ace, the date, etc. : 

fU0,S5, Philadelphia, May 12, 1888. 

Thirty days after date, I promise to pay Henry Martin, or 
order. Two Himdred and Fifty ^ Dollars, for valw received^ 
without defalcation, Chables Millibb. 

If a note reads ** with interest," it draws interest from date; other- 
wise it draws interest from the time of maturity until paid. A note 
may draw interest from a particular time after date, if so specified 
in the note. When no rate is mentioned, the legal rate of the State 
is understood. 

A note should contain the words, "value received," otherwiia 
the holder may be required to prove that value was received. In 
business language a note is said to be " made in favor of" the payee. 
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483* A Negotiable Note is a note that can be trans- 
ferred from one party to another. A note is negotiable 
^"lien it is made payable to the " bearer/' or to the *' order" 
^f the payee. 

A note payable " to order*' becomes negotiable by the payee writing 
*^is name on the back of it, which is called indorsing the note. A note 
^^yable " to bearer" is negotiable without indorsement. A note paya- 
ble to a particular person only, is not negotiable. 

The words "without defalcation" are required in Pennsylvania to make 
^ sote negotiable ; in New Jersey, " without defalcation or disooont." 

4SS* The Indorser of a note is the party who puts his 

i:ianie on the back as security for its payment. 

It is customary in raising money on notes, to have one or more 
••^sponsible persons write their names on the back of the note as security 
^cr its payment. In case of the refusal of the maker to pay the note 
"^hen due, each indorser is liable for the wiiole amount of the note 
in the order of signing, unless he writes above his name the words 
** without recourse," or unless there is an agreement between two or 
more indorsers to share the loss between them. 

When the maker fails to pay a note, it is usual for the holder to 
make his demand on the last liable indorser, who pays the note and then 
gets the amount from the preceding indorser, and so on, up to the first 
mdorser. The holder, however, has the option of collecting the amount 
from any liable indorser, and when so collected, all aubaequeni indorsers 
are released, the indorser who pays becomes the holder, and may col- 
lect from any prior liable indorser, and so on up to the first. 

484* The Maturity of a note is its becoming legally due 
at the expiration of the time. In most of the States a note 
matures three days after the time specified, unless the words 
" without grace" are inserted. 

485* Days of Grace are the three days usually allowed 
by law for the payment of a note after the expiration of the 
time specified in the note. 

When grace is allowed the note matures on the last day of grace. 
When no grace is allowed, it matures at the expiration of the time spec* 
ified. If a note is payable on demand^ it is legally due when presented. 

If a note becomes legally due on Sunday or a legal holiday, it must 
be paid in most States on the day preceding. In Connecticut, three 
days' grace is allowed on notes for $35 or more, but not on notes for a 
less amount; if the last day is a legal holiday falling on Sunday, the 
note is due on Monday. In Maine and Nebraska, if the third day is a 
legal holiday falling on Monday, the note is payable on Tuesday ; and 
in New York a note maturing on a legal holiday, or Monday observed 
as such holiday, is payable the following day. The following notation 
indicates when a note* is nominally and legally due: July 4|7, 1876, 
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When the time of a note is stated in months, calendar months art 
meant. A note for 4 months, dated Oct. 15, would mature Feb. 15 1 18; 
but if dated Oct. 29th, 80th, or 31st, it would expire on the last day of 
February*, and be legally due on the 3d of March. 

480* A Protest is a written declaration made by a 
notary public f that the maker of a note has failed to pay it. 

A protest must be made out on the day the note matures, and sent to 
the indorser immediately, to hold him responsible. The neglect to protesf 
a note on maturity releases an indorser from all obligation to pay it, un 
less the words " waiving demand and notice" appear above the indoraer't 
signature. 

There are two methods of estimating the time between different datei. 
The first is by compound subtraction, which is still generally used in 
partial payments. The second is by determining the number of entire 
y«ars, if any, and then reckoning the number of days left, either by 
adding the number in the different months between the dates, or from 
the table. Art. 296. This latter method is now generally adopted by 
merchante in finding interest on items in an account, and for calculations 
for short periods, and will be used in the following examples. 

487. The Principal E^inds of notes will now be given, 
and the calculation of the interest upon them required. 

A Time Note is one made payable at a specified time; when no time of 
payment is specified, the note is due on demaiid. A Joint, Note is a note 
signed by two or more persons who are jointly liable for its payment. 
A JoitU, and Several Note is a note signed by several persons who are 
both jointly and singly liable for its payment. 

A Principal and Surety Note is one in which another person becomes 
security for the payment of the note by the maker. A surety note 
should be made payable to the order of the surety, who should indorse 
it on the back to the order of the creditor. ^ It is held that a note made 
in favor of the creditor and indorsed by tne surety, does not bind the 
latter to the payment of the debt. In reckoning the interest on notes, 
3 days of grace are to be allowed. 

WRITTSN fiXBRCISBS. 

9 

1. TIME NOTE. 



$225. Indiana, Pa., Oct. 16, 1886 

Two months after date^ I promise to pay John H, Landis, or 
order ^ Two Hundred and Ikoentyfive Dollars, with interest, fov 
value received, without defalcation, R. W. Faib. 

What will be due on this note at maturity ? 

EXACT TIME. OPERATION. 

Oct. 16 da. $2 25— Int. for 60 da. 
Nov. 30 " 15 — " 4 da. 

Deo. 15 ** $2.40— " 64 da. 

Time SI da. -/-3 da. — 64 da. 225.00 
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8« PRINCIPAL AND SURETY NOTE. 

$719.25 Trenton, N. J., Nov. 15. 1876. 

I 

I'wo months after date, I promise to pay Philip Dunn^ 
or order, Seven Hundred and Seventy-nine -j^ Dollars^ 
with interest, for value received^ without defaleation or 
discount, Henry Wood. 

Surety, Philip Dunn. 

What will be due on this note at maturity ? 

Atis. $787.56. 

3. joint note. 

$650 Jefferson City, Mo., Aug. 21, 1876. 

On demundf for value received, we promise to pay Jamen 
Mackay, or order, Six Hundred and Fifty Dollars, with 
interest, negotiable and payable without defalcation or dis- 
count. John Tomlinson, 

Charles LERot. 

What will be due on this note, Jan. 1, 1877 ? 



Ans. $664.41. 



4. JOINT AND SEVERAL NOTE. 



$727.75 New York, Sept. 25, 1876. 

Six months after date, we jointly and severally promise 
to pay Matthew Wilcox, or order. Seven Hundred and 
Twenty-seven -^^ Dollars with interest, valu£ received. 

Samuel Morgan, 
. Richard J. Mendenhall. 
What will be due on this note at maturity ? 

Ans. $750.07. 

5. company note payable at a bank. 



$480 Philadelphia, April 1, 1876. 

Ninety days after date we promise to pay Claxton db Co., 
or order, at the National Bank of Northern Liberties, Fouf 
Hundred and Eighty Dollars, for valu£ received, without 
defalcation. Williams, French & Co. 

What was the value of this note, August 12, 1876? 
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6. 



♦600. EEADma, Pa. , Dec. 14, 1887. 

Three months after date, I promise to pay Mary SmUh, or or 
der, at the Mrst I^aiional Bank, Six Hundred DoUars^toith irUer- 
ut,for valu^ received, without defalcation. 

John Smith. 

What was the value of this note at maturity ? Ana. $609.40. 

ANNUAL INTEREST. 

488* Annual Interest is the simple interest of the prin* 
cipal, and of each yearns interest from the time of its accru- 
ing until settlement. 

480* Annual Interest is sanctioned hy some States 
when the note is written " with interest payable annually." 

1. Simple Interest is not due, and cannot be collected until the princi- 
pal is due, unless the note reads, "with interest payable annually.'' 
AnntLcd Interest allows interest on the unpaid interest of a debt as well as 
upon the debt itself. 

2. In Compound Interest j each year's interest is added to the principal, 
and the sum fonns a new principal for the succeeding year. 

3. Che neglect to collect the annual interest on a note drawn " with 
interest payable annually," is in some States, regarded as a waiving of 
the contract requiring it. 

I. What is the amount due on a note of $300, at 6^ for 
3 yr. 3 mo., interest payable annually ? 

Solution. — The interest on operation. 

$300 for one year is $18, and ^300 x .06 = $18 mt. for lyr. 

for 3yr. 3 mo. is $58.50; the -— -r r^-^ f^tt^ • 

first year's interest is on inter- f J^ X H=: 68.50, mt. for 3 J yr. 

est 2yr. 3mo., giving $2.43 in- f }° X -If^^' ?.43,mt. on let mt. 

terest ; the second year's is on |}^ ^ 'Xic "^ '^* ^** ^^ ^ ^^ 

mterest for 1 yr. 3 mo., amount- ^^^ X '^^^ = ^ '£» "f ^P ^ ^^^ 

ing to $1.35; the third year's 300.00 prmcipal. 

interest is on interest 3 mo., ^62.55 

amounting to $.27; adding the 

Interest on the principal, the interest on each year's interest, and the 
principal^ we have $362.55 as the amount due. 

Rule. — 1» Find the interest on the pi^ncipal for the given 
Hme and rate : also find the interest on each yearns interefU 
for the time it has remained unpaid, 

II. The sum of these interests will be the annual interest, 
and this, added to the principal, will be the amount due. 
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NoTM.— The work may be shortened by calculating the Interest for th« 
min of the times during which the different interests remain unpaid. 

WRITTEN EXERCISES. 

2* What is the interest due on a note for $840, dated 
March 2, 1872, interest payable annually, if ^o payments are 
made till Sept. 9, 18T6 ? Ans, $252.90. 

3. How much is due Jan. 1, 18t7, on a note for $1000, 
dated June 16, 1873, interest payable annually at 7%, if the 
yearly interest has been regularly paid ? Ana. $1038.69. 

4. $1250. Concord, N. H., Feb. 10, 18Y1. 

For value received^ I promise to pay to the order of Jacob 
Clark, on demand, One Thousand Two Hundred and Fifty 
Dollars, with interest annually. Thomas Maynard. 

What was due on this note, June 11, 1875, if the annaa^ 
interest was paid up for the first two years ? 

Ans. $1432.73. 

PARTIAL PAYMENTS. 

490* Partial Payments are payments in part of notes 
or other obligations bearing interest. 

491* An Indorsement is an acknowledgment of a paj 
ment written on the back of the obligation, stating the time 
and amount of the payment. 

-The term Indorsement is used in different business papers, in each case, 
however, meaning a writing on the back^ from the Latin dorsum, the back. 

1. The writing of the name on the back of a check, draft, note, etc., ia 
called a Oeneral IndorsemeTU. or an indorsement in blank. 

2. A Special Indorsement directs the obligation to be paid to some par 
ticular person, or to his order. 

3. An acknowledgment of the payments on a note, written on the h&ck 
of it, is also an indorsement. The person holding the obligation signs his 
name to this statement as a receipt. 

49I3. The Supreme Court of the United States, and nearly 

all the States, adopt the following rule for partial payments, 

called 

THE UNITED STATES RULE. 

I. Find the amount of the principal to the time of the 
first payment ; if the payment equals or exceeds the inter- 
est, subtract the payment from the amount and treat the 
remainder as a new principal. 
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II. If ihe 'payment is less than the interest ^ find the 
amount of the same principal to the time when the sum of the 
payments shall equal or exceed the interest due^ and subtract 
the sum of the payments from the amount. 

III. Proceed in the same manner with the remaining pay- 

ments until the time of settlement. 

Note. — This rule is founded upon the decifiion of Chancellor Kent. The 
CTinciple is, that neither interest nor payment shall draw interest. It has 
been adopted by nearly all the States — New Hampshire, Vermont, and 
Connecticut being the principal exceptions. 



1. $600 MiLLERSViLLE, Pa., July 12, 1870. 

Four years after date^ I promise to pay Henry Wilson^ 
or ordery Six Hundred Dollars^ with interest, for value 
received. Charles Hardino. 

On this note were the following indorsements : 

May 24, 1871, received . . . $131.20 
Dec. 18, 1872, "... 40.00 
Sept. 12, 1873, "... 175.00 
How much remained due July 12, 1874 ? 

OPERATION. 

Principal, or iace of note $600.00 

Interest to first payment 31.20 

Amount due May 24,1871 631.20 

First payment to be deducted 131.20 

Balance due after first payment 500.00 

Interest on balance to second payment is $47.00. The pay- 
ment bein^ less, is not deducted. 
Interest from first payment to third payment .... 69.00 

Amount due Sept. 12, 1873 .... 
Sum of second and third payments to be deducted 

Balance due after third payment 

Interest from Sept. 12, 1873, to July 12, 1874 . 

Balance due on settlement, July 12, 1874 



569.00 
215.00 

354.00 
17.70 



371.70 



u $4000 Lancaster, Pa., May 10, 1870. 

Five years after date, for value received, I promise to 
pay Robert Turner, or order, Four Thousand Dollars, with 
interest from date. Morton Black, Jun. 

Indorsements: May 10, 1871, $300; May 22, 1872, $250; June 16, 1873» 
$70 ; July 30, 1874, $175. 

How much was due May 10. 1875f Ans, $4389.58. 
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t. $800. Columbia, Pa., March 10, 18Y0. 

For valiLe received^ on demand, I promise to pay W. H. 
Fisher^ Eight Hundred Dollars, with interest, 

W. H. Obothbbs. 

Indoisements: Feb. 16, 1871, $10.00; Oct. 20, 1871, $75.00; Jan. 14 

1872, $15.00 ; AprD 26, 1872, $10.00. 

The note was settled Sept. 1, 1872; what was then dne? 

Am, $808.25. 

4. A note of $7000 was given Jan. 1, 1872. 

Indorsements: May 3, 1873, $400; Aug. 8, 1874, $70; Sept. 9, 1876 
$120; Oct. 7, 1876, $950. . 

What was due Jan. 1, 1877, Int. 7%? Ana, $7910. 

5. A note of $5860 was given Sept. 10, 1874. 

Indorsements: Aug. 16, 1875, $150; May 18, 1876, $350; Dec. 28, 1877, 
|95; Nov. 17, 1878, $112.. 

What was due Jan. 1, 1879, Int. 5%? Ans, $6414.66. 

6. A note of $3500 was given May 12, 1870. 

[ndorsements: Jan. 16, 1871, $50; July 10, 1871, $25; Dec. 18, 1871, 
$250; June 20, 1872, $475; Aug. 20, 1873, $75 ; Sept 
30, 1873, $35. 

What was due Jan. 1, 1874, Int. 6% ? Ans. $3320.72. 

403« Business men generally settle notes and interest 
accounts, payable within a year, by the following rule, 
called the 

MERCHANTS' RULE. 

1. Find the amount of the principal to the tim£ of settle- 
ment, and also the amount of each payment to the time of 
settlement, 

II. Subtract the sum of the amounts of the payments from 
'he amount of the principal, for the balance due. 

Notes. — 1. In Bome States merchants apply this rule to notes for longer 
periods by reckoning the interest for 1 year, and subtracting from the 
junount the amounts of the payments made during the year, and taking 
Jiis balance for a new principal. 

2. As the periods in these notes are all short, the Interest should be cal 
eulated for the number of days. 



1. $5480. Philadelphia, Jan. 1, 1875. 

Hixty days after date, for value receivedy I protp-w t« 
19 E 
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pay Joseph Trotter^ or order^ Five Thousand Four Hun 
ired and Eighty Dollars^ without defalcation. 

James Taylor. 

Indoreements: March 15, $200; June 12, $300; Aug. 9, $500; Oct. 1, 
$700. 

What is due Dec. 3, 1875? Ans. $3994.86 

2. A note of $4t74.25 was given Nov. 9, 1875. 

rnd^^rsemente: Jan. 1, 1876, $500; Feb. 12, $600; April 17, $450; Joo- 
10, $247.50; Aug. 1, $250. 

What is due Oct. 1, 1876, at 7% ? Ana, $2953.592. 

3. A note was given for $1250, April 20, 1874. 

Indorsements: May 10, $200; July 17, $50; Sept. 25, $140; Oct. 19 
$150; Dec. 12, $350. 

What was due April 20, 1875, at 5% ? Ans, $396.89. 

Note. — For Connecticut, Vermont, and New Hampehire rules, see 
Brooks's Higher Arithmetic. 

DISCOUNT AND I^RESENT WORTH. 

404. Discount is an allowance made for the payment 
of money before it becomes due. 

405. The Present Worth of a debt payable at a future 
time without interest is such a sum as, being on interest for 
the time at a certain rate, will amount to the debt. 

406. The True Discount is the difference between the 
amount of the debt and the present worth. 

Notes. — 1. The true discount is the interest on the present worth for the 
time between the payment of the debt and the time it becomes due. 

2. The present worth corresponds to the principal, the discount to the 
interest, and the debt to the amount ; hence the dili'erent cases may be 
solved as in Interest. 

1. What is the present worth of $585, due 5 years hence 
without interest, money being worth 6% ? 

Solution. — The amount of $1 for 5 years, operation. 

Kt 6%, is $1.30, hence the present worth of $0.06x5 $0 30 

$1,30 is $1, and the present worth of $585 is Amount $1*30 

^ 21^/ ^^l^^J} ^J}'^^r^ contained times $585-^1. 30=$450, Ana. 
m $585, which is $450. Hence 

Rule. — I. Divide the given sum by the amount of $1 for 
the given rate and time, to find the present worth, 

II Subtract the present worth from the given sum to find 
^Ae discount. 
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# 

Note. — When several payments are made without interest, find the 
present worth of each separately, and take their sum. 

'WRITTKN BXKRCISKS. 

2. What is the present worth of $1206, due 5yr. 8 mo. 
hence without interest, money worth 6% ? Arts. $900. 

3. What is the discount of $6460, due 4 jr. 10 mo. 12 da. 
hence without interest, money worth 6%? Arts. $1460. 

4:. A owes $2178 payable in 3 yr. 9 mo. without interest, 
but wishing to pay it immediately, what should he in equity 
pay, money worth 7 per cent.? Ans. $1725.14+. 

5. B bought $2500 worth of goods on 6 mo. 18 da. credit; 
what allowance should be made, if the bill be paid imme- 
diately, money being worth 6%? Ans. $79.87—. 

6. I can sell my horse for $280 cash or $300 on lyr. 6 mo. 
credit ; I choose the latter ; how much did I lose, money 
being worth 6 per cent.? Ans, $4.77 + . 

^St7FFZ'SMSITTAR'7 PROBLEMS. 
To he omitted unless otherwise directtd. 

7. A gives his note for $850 payable in 3 yr. 8 mo. without in- 
terest ; at the end of 8 mo. he wishes to pay the note ; what should 
the holder of the note receive? Ans. $758.93 — . 

8. A man owes $600, of which one-third is to be paid in one year 
and the remainder in two years ; what is the present value of the 
note, money worth 6 per cent ? Ans. $545.82. 

9. What is the present worth of $2400, one- fourth due in 8 mo., 
one-third in 1 year, and the remainder in 18 mo., money being 
worth 6 per cent? Ans. $2249.07. 

BANK DISCOUNT AND BANKING. 

407* A Bank is an incorporated institution which re- 
ceives and loans money, or furnishes a paper circulation. 

40S. A Bank of Deposit is one which receives money 
or its equivalent on deposit, to be drawn at the order of the 
depositor. 

400« A Bank of Discount is one that lends money, 
discounts notes, drafts, etc. A Bank of Issue is one that 
makes and issues notes to circulate as money. 

Some banks unite two and some all of these offices. A Savings Bank 
is one that receives small suras on deposit, and paya\ii\jete&\.\»\\& ^«v*» 
jton. 
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500. A Gheck Is an order on a bank, given by one oi 
its depositors, to pay a certain amount to some person or 
his order, or to bearer. 

501. Bank Discotint is the interest on the face of the 
note for the time from the day of discount to the day of 
payment. 

502. The Proceeds or Avails of a note is the sum re- 
ceived for it when discounted. It equals the face or amount 
of the note less the discount. 

503» The Term of Discount is the number of days 
from the time of discounting to the time of maturity of the 
note. 

When a person wishes to borrow money at a bank, he presents i 
note, either made or indorsed by himself, payable at a certain time, and 
receives for it a sum equal to the face less the interest for the time the 
note has to run. This amount is withheld by thie bank in consideration 
of advancing money on the note prior to its maturity. 

In Pennsylvania, Delaware, Maryland, Missouri, and the IMstrict of 
Columbia, the day of discount and day of payment are both reckoned, 
which, with the three days of grace, make 4 days. A 60-day note, in 
these States, would be discounted for 64 days. 

Business men often discount notes by deducting the interest for a 
given time, with or without grace, as may be agreed upon. The rate ii 
fixed by agreement, and may be other than the legal rate. 

504. The difference between bank* discount and true 

discount may be shown as follows : 

If I take my note to the bank promising to pay $106 at the end of 1 

year, to get it cashed, by the method of true discount I would receive 

$100; but by the method of bank discount, not counting days of grace, 

I would receive $106 minus the interest of $106 for 1 year, that is, $106 

-$6.36 =$99.64. 

CASE I. 

noil. Gi/ven, the face of the note, the rate, and the 
time, to find the discount and the proceeds. 

1. What is the present worth or proceeds of a note for 
?600, due in 21 days, discounted at a bank at 6 per cent, t 

Solution. — ^We find the interest of operation. 

)600 for 21 da. plus 3 da., or 24 da., is ^qqq 214-3=24 

12.40, which is the discount. Subtracting qq4 . 24-4-6 - .004 

this from $600, we have the proceeds, «.«r7?w> 
equal to $597.60. ^^'^^ 

$597.60. Ans. 
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Rule. — I. Find the interest on the face of the note for three 
days more than the specified time, for the discount, 

II. Subtract the discount from the face, to find the present 
loorthj 

Note. — The discount of an intere$t-hearing note is computed on the amount 
of the note at its maturity. Banks compute interest for the actual number of 
dnyn a note has- to run, whether a note is drawn for month* or da)f*, 

l^RITTBN BXERPISBS. * 

2. A note for $276, due in 60 days, was discounted at a bank 
at 7%; what was the discount? Ans, $3J37 — . 

3. A note for $965, at 90 days, was discounted at 7%; required 
the proceeds. Ans. $947.55. 

4. A note for $876.50, due in .60 days, was discounted by a 
bank at 6%; required the proceeds. Ans. $867.30. 

5. Eequired the difference between the true discount and the 
bank discount of $690, due in 2 yr. 6 mo., money worth 6%, not 
reckoning days of grace. Ans. $13.50. 

Find the discount and pi^oceeds of the following notes : 
6. $650^^. Philadelphia, March 16, 1870. 

Four months after date I promise to pay Thomas New- 
man, or order ^ Six Hundred and Fifty -^^ Dollars, at the 
Qirard Bank, value received, without defalcation. 

Heney Osborn. 

Discounted, April 1st, 1870, at 6%. Ans. Dis., $11.92. 



7. $135^. Washington, Aug, 20, 1872. 

Three months after date, for value received, I promise tc 
pay W. H. Seal, or order. One Hundred Thirty -Jive ^^ 
Dollars, without defalcation, D. Newlin Fell. 

Discounted, Sept. 7, 1872, at 6%. Ans, Discouot, $1.76. 



S. $750. Chicago, June 16, 1876. 

Nine months after date, for value received, I promise tc 
pay Mary Smith, or order. Seven Hundred Fifty Dollars, 
with interest, at 6 per cent, Fannie B. Willard 

Discounted, at 6%. Oct. 24, 1876. Ans, Dis., $19.09 

NoTB.— In Ex. 6, the time Is 106+4=110 <la.: In Bz. 7. it Is 74+4=- 78 d^. m 
Rx 8. It it 148+d»146 aa., see note under Art. iOC. 
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CASE II. 

SOB* Chivefif the rate, tJie time, and the proceeds or 
the discount, to find tlie face* 

1. I wish to borrow $800 from a bank ; for what muet I 
give my note at 30 days, discounting at 6 per cent. ? 

Solution. — We find the interest of $1 operation, 

ibr 33 days and subtract it from $1, which ^^ 0000 
gives the proceeds of $1. If for every $1 .0055 

in the face of the note the proceeds are — ' j * * 

$0.9945, to give $800 proceeds will require -9945, Proceeds of %i 

a.s many times one dollar as $0.9945 is 800 ^ . 

contained times in $800, which are $804.42. ^9945^^^^'^^' 

Rule. — Divide the given proceeds by the proceeds of $1 
for the given time and rate; or divide the discount by the 
discount of $1. 

2. A wishes to borrow $1000 from a bank for 60 days; 
for what sum must he give his note, discounting at 6 per 
cent.? Ans, $1010.61. 

3. What is the face of a note at 90 days, the proceeds of 
which, discounted at 6%, are $2000? Ans. $2031.49. 

4. For what sum must a note be drawn at 60 days to net 
$5000, when discounted at 6 per cent. ? Ans. $5053.06. 

5. A broker buys a 60 day note for $20 less than the face; 
what was the face, discount 6 per cent. ? Ans, $1904.76. 

St7FFZ.HMS2TTAH'7 FROX3L.SMS. 
To be omitted unless otherwise directed. 

6. Find the face of a 6 mo. note which, when discounted at 1 
per cent, a month, yields $685.50. Aris, $780.03. 

7. Owing $1000, I gave a 90 day note, which was discounted at 
1^% a month ; required the face of the note? Ans. $1040.31, 

8« Mr. Schofield presented a 30 day note at a Baltimore b9>.nk for 
discount ; the proceeds were $954.56 ; what w as the face of the 
aote, (the day of discount included) ? Ans. ^960. 

CASK in. 

507. Chiven, the face, the rate, and the proceeds ^ 
the discount, to find the time* 

1. The proceeds of a note for $600. di«Jcoanted at 6%, ar.^ 

$59S. 70 ; what was the time ? 
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OPERATIOK. 

Solution.— Subtracting $593.70 from $600, ^qqq 

9re find the discount is $6.30. The discount 693.70 

Dn $1.00 for one day, at 6 ^ , is J of a mill ; and — t-^ _. 

on $600 it is 600 X $.000 J, or $0.10. Hence ^-^O discount, 

the note was discounted for as many days as 600 X .000i=.10 

$0.10 is contained time in $6.30, or 63 days. 6.30-j-.10=63 days. 

Therefore, the time was 63—3, or 60" days. Jo q^rO davs 

"Rxde*— Divide the discount by the interest on the face for 

me day J and subtract 3 days of grace from the quotient. 

Note. — When the time a note has to run after being discounted ia 
required, we wish to know the actual time, and therefore do not subtract 
tbe days of grace. 

IVRITTEN EXERCISES. 

2. A merchant discounts a note for $2000 at a bank, and 
receives $1969 ; what is the time ? Ans, 90 days. 

3« A commission merchant sold a consignment of cotton 
for $4500, receiving in payment a note, which yielded, on 
being discounted, $44t5.25 ; what was the time of the note ? 

. Ans, 30 days. 

4. A note dated June 21st, 1875, was discounted July 1st 
at 7%; the face of the note was $6540 and the proceeds 
$6472.60 ; how long had it to run after it was discounted ? 

An^, 53 days. 

SITFFZ^EMSITTAH? FROBZ^EMS. 
To be omitted unless otherwise directed. 

5. A note dated Jan. 15th, 1884, at 6 months, was discounted at 
the First National Bank, St. Louis ; the proceeds were $8402.25, 
aud the face $8500 ; what was the date of discount ? Ans, May 11. 

6« An iuterest-bearing note, dated Aug. 1, 1888, at 90 days, was 
discounted at 8% ; the face was $750, and the proceeds $759,982; 
wliat was the date of discount ? Ans, Oct. 1. 

CASE IV. 

jSO^* Oivefi, the face, the time, and the proceeds or 
Che discount, to find the rate* 

1. The proceeds of a note for $300, at 30 days, are $299.35; 

what is tbe r^te ? 
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SoLUTioir.— We find the discount on $300 is operation. 

$1.65; and the discount on $300 at o»6 per ^^qq 

cent, for 33 days is $0.27 J. Hence the required 298.35 

rate is as many 'times 1% as 27} is contained — ' .. 

times in $1.65, which is 6 % . ^'^^ discount 

300X.00^=27i. 
1.65-j-27i=6. 

Rule. — Divide the discount by the interest on the face^ OJ 
I % for the given time. 

WRITTEN EXERCISES. 

2. Mr. Herr buys goods to th« amount of $4000, and tc 
pay for them gets his note for 60 days discounted at a bank ; 
if the face is $4042.45, what is the rate ? Ans. 6%. 

3« A note dated July Ist, 1875, at 3 months, was dis- 
counted at bank on Aug. 10, 1875; the face was $2500, and 
the proceeds $2473.264 ; what was the rate ? Ans. 7%. 

4. A note dated September 12th, 1875, at 6 months, was 
discounted at Wilmington, Del., December 9th, 1875 ; the 
face of the note was $5750 and the proceeds $5624.77^ ; what 
was the rate of discount? Ans. 8%. ^ 

STOCK I'NVESTMENTS WITH INTEREST. 

500. In Stock Investments operators take into consid- 
eration the interest on the money invested. 

Sinoe money is worth its interest while invested, to know the actual 
eain or loss oi an investm^it, we should reckon the interest on the money 
mvested. 

Stock speculators frequently, instead of paying for stock, deposit a 
sum called a '' margin," to secure the broker against loss, should the 
stock fall in price before delivery or sale. 

Note. — ^As the following examples are worked principally by a combi- 
nation of methods previously given, it has been thought unnecessary to 
divide them into cases. Brokerage at \ per cent, is to be reckoned on aD 
purchases and sales. Money is considered worth 6%. 

1. What is the annual rate of interest of an investment 
which pays 5% semi-annually, if reinvested at 6%? 

Solution.— The dividend on $1 at the operation. 

end of the first 6 mo. is $.05, and this may $.05X1.03— $.0515 
be on interest at 6% for the next 6 mo.; $.054-$.0515— $.1016 
henca at. the end of the year this will — lOASt 

5X1.03, $.0515; and adding 
nd dividend on |1, wbioh 

le end of the second 6 mo., 'Wft\i»rfft %.^-V%5»Ui=» 
the yearly rate of inoome. 
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"M^RITTKN KXKRCISBS. 

2* When the PenD. Railroad pays 2% quarterly, what 
yearly dividend will be equal to this? An8,S-^%. 

3. If I buy Michigan 6's at 108, interest payable semi- 
annually, what annual rate % do I receive? Ans. 5JJ|%. 

4. If I buy 15 shares United Companies of New Jersey 
at 137^ ($100), and receive $37^ dividend quarterly, what 
annual rate of interest do I receive? Ans. 7|ff%. 

SI7FFZ^ME2TTAH'7 FROBZ^SMS. 
To be omitted unless otherwise directed. 

5. Mr. Westlake sold $4000 Illinois 6's at 106, intei-est payable 
quarterly, and bought Kentucky 6's at 105, interest payable semi- 
annually; did he increase or diminish his yearly income if each 
dividend was put out at interest as soon as received ? 

Ans. Diminished $1.80; surplus, $20. 
G. I buy in August 20 shares Second and Third Sts. Pass. Rail- 
way ($50) at 83, and receive in October, January, April and July, a 
3% dividend; what % income do I receive during the year, and 
what will be my entire dividend if each dividend is invested for the 
remainder of the year, at 8 % interest ? 

A718, Div. $123.60; rate, 7}||^. 

COMPOUND INTEREST. 

510. Gompound Interest is interest on both principal 
and interest, when the interest is not paid when due. 

Compound interest assumes that if the borrower does not pay the 
intei€st when due, it is proper that he should pay interest for it until 
paid. Some regard it as just, but it has not the sanction of law. 

!• What is the compound interest of $400 for 2 yr. at 6 % ? 

OPERATION. 

Solution. — Multiplying by the rate ^qq 

per cent., we find the interest for 1 j^ear Qg 

to be $24; adding this to the principal, . . ' t ^ * 

we find the amount to be $424, which is a^'^^ ^^ 

the principal for the 2d year. Multi- ^^ 

plying the new principal by the rate, 424.00 =Amt. Ist^yr 

we find the interest for the 2a year to be .06 

$25.44, and adding this to the 2d princi- 26.44^ Int. 2d »'. 

pal, we find the amount for 2 years to 424' 

be $449.44, from which subtract the 1st . ., . . . . ^.^ . 

pimdpal, and the remainder, $49.44, is l^^'^ ^ ''^ 
the compound interett Hence the fol- 



400 



JoWlDg 4<aM=nC\Tl\. lot^N 
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Rule. — I. Find the amount of the principal for the fira 
period of time for which interest is reckonedj and make 
this the principal for the second period, 

II. Find the amount of this principal for the next 
period ; and thus continue till the end of the given time. 

III. Subtract the given principal from the last amxmtU^ 
and the result will be the compound interest. 

Notes. — 1. When the interest is due semi-annually or quarterly we 
dnd the interest for such time and proceed as above directed. 

2. When the time is for years, months, and days, find the amount for 
the years, then compute the interest on this for the months and davg, and 
add to the last amount before subtracting. 

W^RITTKN EXKRCISES. 

2. What is the compound interest of $568, for 3 jr., Oi 
fy per cent. ? Ans. $108.50. 

3. What is the amount, at compound interest, of $90, for 
6 yr., at 7 per cent. ? Ans. $135.06^. 

4. What is the compound interest of $347.50, for 4yr. 
8 mo., at 6 per cent. ? Ans. $108.76. 

5. What is the compound interest of $1728^, for 2 yr. 
6 mo., at 6 %, payable semi-annually? Ans. $275.27. 

6. What is the amount of $240, for 2yr. 3 mo., at 8 per 
cent., payable quarterly? Ans. $286.82. 

7. What is the amount of $450, for 8 yr., at 6 per cent., 
compound interest ? 

Solution. — We look in the table under 6 per cent., operation. 

anil opposite 8 yr. we find the amount of $1 to be cj 5938481 

$1.5938481; multiplying this amount bv 450, we ' ^ka 

have the amount of $450, which is $717.23. ^„,^^^^^^^ 

f 71/. 2302950 

8. What is the amount of $780, for 9 yr., at 8 per cent., 
compound interest ? Ans. $1559.22. 

9. What is the amount of $300, for 16 yr., at 7 per cent., 
compound interest? Ans. $885.65. 

10. Required the compound interest of $950, for 20 jr., 
at 4 per cent. Ans. $1131.57. 

!!• What is the difiFerence between the simple and com- 
pound interest of $600 for 6 yr. 6 mo. 6 da. at 6% ? 

Ans. $42.90^ 
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(ill. The calculation of compound interest is facilitated 
by the use of the following table. Similar tables are also 
used for simple interest. 



TABLE. 

Amonnt of %\ at Compound Interest in any number of years not exceeding; 35. 



Vr. 


2 per cent. 3)^ per cent 

— 1 


. 3 per cent. 


i% per cent 


. 4 per cent. 


456 percent. 


t.0200 000c 


1 

) Z.0350 000c 


> Z.0300 000c 


> 1.0350 000c 


> 1.0400 0000 


f.0450 0000 


3 


1.0404 000c 


> Z.0506 250c 


> 1.0609 000c 


> Z.0712 350c 


) Z.0816 0000 


1.0920 3500 


3 


z.o6i3 o8o<; 


\ 1.0768 906a 


Z.0927 370c 


> Z.Z087 1787 


r I. 1248 6400 


1.14x1 661S 


4 


Z.0824 32 I < 


> Z.I038 1289 


1.1355 0881 


1.1475 230c 


> 1.1698 5856 


1. 1935 i860 


5 


1. 1040 808c 


> 1.1314 0821 


1,1592 7407 


r 1.1876 8631 


z.2z66 5290 


Z.3461 8194 


6 


I.I 261 6243 


• i.i«;96 934a 


Z.1940 523c 


» 1.2393 5533 


z,3653 31903 


1.3033 6013 


7 


1.1486 8567 


' 1.1886 8575 


1.2298 7387 


' 1.2722 7926 


• J.3»59 3*78 


1.3608 6x83 


8 


z.i7i6 5938 


Z.2184 0290 


. 1.2667 700S 


Z.3168 0904 


1.3685 6905 


Z.433Z 0061 


9 


Z.1950 9255 


' 1.2488 6297 


1-3047 7318 


Z.3628 9735 


1.4233 1181 


1.4860 9514 


10 


1,2189 944a 


1.2800 8454 


1-3439 1638 


Z.4105 9876 


Z.4802 4438 


».SS29 6^2 


zx 


1.2433 7431 


1.3120 8666 


1.3842 3387 


1.4599 697a 


'.5394 5406 


X.6338 5305 


13 


Z.2682 4179 


1.3448 8882 


1.4257 6089 


I.5ZI0 686< 


Z.60Z0 3333 


Z.6958 8143 


13 


Z.3936 066^ 


1.3785 I 104 


1-4685 337 X 


1.5639 5606 


1.6650 735Z 


Z.773Z 9610 


M 


Z.3194 7876 


1. 4129 7382 


1.5125 8972 


1.6186 945a 


I-.7316 7645 


1. 8519 4493 


15 


1.3458 6834 


i.44&i 9817 


»-5579 6742 


1.6753 4883 


t.8009 4351 


1.9353 8344 


j6 


1.3727 8570 


1.4845 0562 


i.6047 0644 


1.7339 8604 


1.8729 8125 


3.0333 7015 


*7 


Z.4002 4142 


1.5216 1826 


1.6528 4763 


».7946 7555 


1.9479 0050 


2.1133 7681 


18 


Z.4282 4625 


1.5596 5872 


1.7024 3306 


1.8574 8920 


3.025S 1652 


3.3084 7877 


»9 


1.4568 1117 


1.5986 5019 
1.Q386 1644 


1.7535 0605 


Z.9225 0132 


2.Z068 4918 


3.3078 6031 


30 


1.4859 4740 


I. 8061 zza3 


1.9897 8886 


3.1911 2314 


3.4x17 X403 


31 


1.5156 6634 


1.^795 8185 


1.8602 9457 


3.0594 3147 
3.1315 1158 


3.3787 6807 


3.5303 41x6 


33 


1.5459 7967 


1.7^15 7140 


1. 9161 0341 


2.3699 1879 


2.6336 5201 


23 


Z.5768 9926 


1.7646 1068 


1.9735 8651 


3.2061 1448 


3-4647 IS55 


2.7521 763s 


24 


1.6084 3725 


1.8087 2595 


2.0327 941 z 


3.3833 2849 


2.5633 0417 


3.8760 1383 


as 


Z.6406 0599 


Z.8539 4410 


2.0937 7793 


3.3632 4498 


3.6658 3633 


3.0054 3446 


Yr. 

I 


5 per cent. 


6 per cent. 


7 per cent. 


8 per cent. 


9 per cent. 


zo per cent. 


1.0500 000 


Z.0600 000 


1.0700 000 


1.0800 000 


1.0900 000 


Z.1000 000 


3 


1.1025 000 


1.1236 000 


1. 1449 000 


1.1664 000 


i.i88z 000 


X.3IOO 000 


3 


Z.1576 250 


1.1910 160 


1.2250 430 


X.3597 130 


1.3950 390 


Z.33X0 000 


4 


1.2155 963 


Z.2634 770 


1.3107 960 


1.3604 890 


1.4115 8x6 


X.464X 000 


5 


1.2762 816 


'.3383 356 


1.4025 517 


Z.4693 38z 


1.5386 340 


1.6x05 100 


6 


1.3400 956 


1.4185 191 


1.5007 304 


1.5868 743 


1.677X oox 


1.77x5 610 


7 


1. 4071 004 


1.5036 303 


Z.6057 815 


>.7»38 243 


z.8280 39X 


1.9487 X7i 


S 


».4774 554 


Z.5938 481 


1.7181 862 


1.8509 303 


1.9935 636 


3.1435 888 


9 


1.5513 282 


1.6894 790 


1.8384 592 


Z.9990 046 


3.1718 933 


, 2.3579 477 


10 


1.6288 946 


1.7908 477 


1.9671 514 


3.1589 350 


2.3673 637 


3.5937 42s 


IZ 


1.7103 394 


1.8982 986 


3.1048 520 


2.3316 390 


3.5804 364 


3.8531 167 


X3 


«.7958 563 


3.0121 965 


3.2521 916 


3.5181 70Z 


3.8126 648 


3.1384 384 


'3 


1.8856 491 


2.1329 283 


3.4098 450 


3.7196 337 3.0658 046] 


3.4533 713 i 


14 


Z.9799 316 


2.2609 040 


2.5785 342 


2.9371 936 


3.3417 370 


3.7974 983 


, «5 


3.0789 382 


2.3965 582 


2.7590 3»5 


3.1721 691 


3.6434 835 


4.1772 483 ! 


.e 


3.1838 746 


2.5403 517 


2.9521 63"8 


3-4259 426 


3.9703 059 


4.5949 730 


'7 


3.3920 183 


2.6927 728 


3.1588 153 


3.7000.181 


4.3276 334 


5.0544 703 


18 


3.4066 192 


a.8543 392 


3.3799 323 


3.9960 195 


4.7171 304 


5.5599 «73 


»9 


3.5269 502 


3.0255 995 


3.6165 375 


4.3*57 0" 


5.1416 613 


6.1159 390 


30 


3.6533 977 


3.2071 355 


3.8696 845 


4.6609 57Z 


5.6044 zo8 


6.7375 000 


3Z 


3,7859 626 


3-3995 636 


4.1405 624 


S.0338 337 


6.1088 077 


7.4002 499 


33 


3.9252 607 


3-6035 374 


4.4304 017 


5.4365 404 


6.6586 004 


8.1403 749 


33 


3.0715 238 


3.8197 497 


4.7405 299 


5.8714 637 


7.2578 745 


8.9543 034 
9.8497 337 I 


34 


3.3350 999 


4.0489 346 


5.0723 670 


6.3411 807 


7.9110 833 


as 


3.3863 549 


4.2918 707 


5.4274 326 


6.84a4 75»\ 


%.(>^-^o V>iv 


^ -i^iA-iVl ««A , 
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EXCHANGE. 

51 !2. Exchange is the method of making payments in 
distant places by means of Drafts or Bilh of Exchange. 

513. Exchange is of two kinds, Domestic and Foreign, 
Exchange between two places in the same country is called 
Domestic or Inland Exchange; that between different coun 
tries is called Foreign Exchange. 

514. A Draft or Bill of Exchange is a written order for 
the payment of money. In domestic exchange a bill ia 
usually called a Draft. 

515* A Sight Bill is one payable " at sight" or on its 
presentation. A Tim£ Bill is one payable at a specified 
time after sight or after date. 

5i6« The Indorsement of a bill is the writing upon the 
back of it, by which the payee transfers the payment to 
another. 

A special indorsement is an order to pay the bill to some particular 
person, who is then called the Indorsecj and he alone can collect the bill. 
An indorsement in blank is the writing of the holder's name upon the 
back, which makes the bill payable to the bearer. 

The person who signs the bill is called the Maker or Drawer; the per- 
son requested to pay is called the Drawee ; the person to whom the mone^y 
is to be paid, is the Payee ; the person who has possession of the bill u 
called the Owner or Holder. 

517. The Acceptance of a bill is the promise of the 
Drawee, when presented, to pay it at maturity. The Drawee 
accepts by writing across the face of the bill, " Accepted," 
with the date and his signature; the bill is then called an 
Acceptance, and is of the character of a promissory note. 

If a bill is protested for non-acceptance, the maker is under obli^tion& 
to pay it immediately, although the time specified in it has not expired. 
Bills of exchange are entitled to **' days of grace," unless a particular day 
is named. In New York, Pennsylvania, and a few other States, no grace 
vs allowed to bills of sight If a note is payable on demand, it is legally 
liue when presented, as bank.Jiote8, etc. If a particular time is specified 
m a note, it is legally due on that day. If a draft is drawn at usancey the 
time is regulated by custom or the law of the place where it is payable. 

When a bill is drawn " acceptance waived," it is not subject to protest 

until maturitv. When an indorser writes over his name, " demand and 

Qotice waived," he is liable even if the bill is not protested. If the in- 

Jorser writes " without recourse" over his indorsement, he is not \Ib\}\b 

/bribe psLjrmeDt of the bill 
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In reckoning the time of maturity of a bill payable after date, tlie day 
on which it is dated is not included, and in the case of a bill payable 
aft^r sight, the day of presentment is not included. 

518« The Rate of Exchange is the rate per cent, which 
is reckoned upon a draft. The •Course of Exchange is the 
current price paid in one place for bills of exchange upon 
another. 

The brokerage is usually included in the quotation of exchange. 

5iO. The Par of IJxchange is the established value ol 
the monetary unit of one country in the monetary unit of 
another ; it is either intrinsic or commercial. 

5130. Exchange is at par when a draft or bill sells for its 
face ; at a premium when it sells for more than its face i and 
at a discount when it sells for less than its face. 

The rate of exchange between two places or countries depends upon 
the course of trade. If the trade between New York and Chicago is equal, 
exchange is at par. If New York owes Chicago, the demand in New 
York for drafts on Chicago is greater than the demand in Chicago for 
drafts on New York, hence the drafts are at a premium in New York. 
But if Chicago owes New York, the demand for drafts is less in New 
York than in Chicago ; hence drafts in New York on Chicago are at a 
discount. 

The reason why the banks in New York should charge a premium, is 
that they must be at the expense of actually sending money to the Chi- 
cago banks, or be charged with interest on their unpaid balance ; the 
reason why the Chicago banks will sell at a discount is that they are wil- 
ling to sell for less than the face of a draft in order to get the money 
owed them in New York immediately. 

A check, draft, or certificate of deposit on a bank in the place where drafts 
are selling at a premium, is often sent to pay a debt in the place where 
drafts are selling at a discount, and such a check or draft will command 
a premium. 

If the course of exchange is unfavorable in drawing, the discount is 
sometimes avoided by means of a circuitous exchange through several 
intermediate places between which the course is favorable. 

DOMESTIC EXCHANGE. 

5131. Domestic or Inland Exchange is the exchangt 

between two places in the same country. 

S22m The Base of an inland bill is the face; the Batti 
is the rate of premium or discount. 

5!33* The Forms and Use of drafts may be seen by the 
following examples and explanations *. 
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First National Bank of New Orlsans, 



$8000. New Orleans, Jan. 16, 1877. 

At sight f pay to the order of John Smithy Eight Thousand 
Dollars. Thomas Haskins, 

To the Merchants* National Bank, Cashier. 

Philadelphia, Pa. 

Explanation. — Suppose John Smith, of New Orleans, owes James 
Thomson & Co., of Philadelphia, $8000 ; he goes into a bank in New 
Orleans and gets the above draft. He then writes on the back of the 
note, " Pay to the order of James Thomson & Co.," signing his name, 
and forwards it to James Thomson & Co., in Philadelphia, who take it 
to the Merchants' National Bank, and writing the name of their firm on 
the back, receive the money. 

Third National Bank, 
$5600. St. Louis, Mo., Jan. 11, 1877. 

At ten days sights pay to the order of H. B. Clajlin d 
Go.f Five Thousand Six Hundred Dollars, and charge the 
same to the account of James Simpson, 

To the Fifth National Bank, Cashier. 

New York. 

Explanation. — Suppose that Harvev Williams, of St. Louis, wish- 
ing to pay a debt of $5600 to H. B. Claflin & Co., of New York, buys 
the above draft on the Fifth National Bank of New York. He for- 
wards it to H. B. Claflin & Co., who, having indorsed it, will present it 
at the bank. The " ten days after sight " means after acceptance. It 
should be presented to the bank upon which it is drawn as soon as re- 
ceived, when the cashier writes upon it " accepted," with the date of 
acceptance, and signs his name as cashier. This makes the bank liable 
for its payment, and is an agreement to pay it after ten days. 

Notb. — If Harvey Williams has an account with the Fifth National 
Bank, he may draw on it directly as one bank draws on another. A per 
son sometimes draws on a p&rtj who owes him in order to collect the bill. 

CASE I. 

SI34. To find the cost of a bill of exchange at sight, 
or on time. 

!• What must I pay in Philadelphia for a draft of $300 on 
New Orleans, exchange being 1^ per cent, premium ? 

OPERATION. 

Solution. — At a premium of 1J% qtj qqq 

the cost of exchange of $1 is $1-|-1 J ct. *oi5 = rate of exchan« 

^ $1,015, and the cost of $800 is 800 — rrr ^ . ^- * 

times $1,015, which are $812. Hence ^'^^^ = «»t o^ ^^' 

for sight exchange we have the fol- "^ 
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Rule. — Find the cost o/$l by adding the rate <o $1, whe7 
o.t a premium, or subtracting it, when at a discount,; and 
niultiply the result by the face of the draft, 

2. What must be paid in New York for a draft of $2000 
CD St. Louis at 30 days, exchange being 2 % premium ? 

Solution. — The draft being on operation. 

time should be purchased at a dis- $1.0000 

count. The discount of $1, at the '0055 ^ discount for 33 4a 

rate in St. Louis, for 30 -f- 3 or 33 .^ ,- ._ . ^, 

days, is $.0055, which subtracted *-^^45 = cost of $1 at par. 

from $1, equals $.9945, tlie cost of '^^ = ^^^^ ^^ exchange. 

Bl of the draft if the exchange was $1.0145 = cost of $1 of draft, 

at par, but there is a premium of 2 2000 

per cent., hence adding $.02 we find "$2029 = whole cosU 
the actual cost of $1 of the draft to 
be $1.0145, and multiplying this by 

2000, we have $2029, the entire cost. Hence, for tmie exchange, the 
following 

Rule. — From $1 subtract the bank discount of $1 for the 

time and rate, where the draft is purchased ; to this result 

%dd the rate of exchange when at a premium, and subtract it 

when at a discount, and multiply the result by the face of the 

draft. 

iVRiTTfiis kxc:rcisc:s. 

3. Manson & Co., of Harrisburg, owe a party in Cleve- 
land $4750 ; what must they pay at a Harrisburg bank for a 
draft on Cleveland, exchange |% discount ? Ans. $4714.375. 

4. What will a draft of $3500 cost, payable 30 days after 
sight, at 6%, exchange 1^% premium? Ans, $3533.25. 

5. A New York firm received a shipment of flour from 
Milwaukee, amounting to $7500, and remitted the money by 
a 15 day draft, at 7%, exchange being at a discount of 1^% , 
what did they pay for the draft ? Ans. $7361.25. 

SI7FFLEMHITTAH7 FHOBLEMS. 
To be omitted unless otherwise directed. 

6. A Detroit merchant bought an assortment of spring goods in 
New York at a cost of $1500 ; what will be the cost of a 2 mo. 
draft on New York, at \\% premium, which will discharge the 
debt? Ans. $1500f. 

7. A Philadelphia firm send their check for $4500 to their agent 
in Des Moines, where drafts on PhWadeVpViVa. ax^ ^^*!X\w^ ^ ^.\*^ 
premium ; what will the Des Molnfts batiAt^Tft ^a^ ^ot Vt'i 
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CASS n. 

5!^. Given, the cost of a hiU of exchange^ to fifiH 
lis face. 

1. A Boston merchant paid $2029 for a draft on Pitts- 
bargh at 30 days, exchange 2 % premium ; required the face 
of the draft. 

OFEBATION. 

Soi^UTiON. — We find by Case I. that « j ^^ 

a draft for $1 will cost $1.0145, there- '0055 = discount for 30 da 

fore a draft that costs $2029 must be ^ 

for as many dollars as $1.0145 is con- *-^945 = cost of f 1 at par. 

tained tunes in $2029, which are .02 = rate of exchange. 

$2000. From the above solution we $1.0145 = costof$l of draft, 

derive the following 2029 ^«^„^ ^ 

-T0i46 = '^^^'"- 

Rule. — Find the cost of a draft o/$l, and divide the given 

cost by it ; the quotient will he the face of the draft. 

\irKlTT£I« e:x£:rcis£s. 

2. Jones & Bro., of St. Paul, purchased a sight draft for 
$258T on Cincinnati, at a discount of ^%; required the face 
of the draft. Ans, $2600. 

3. A merchant in Maine buys a draft on New York at 45 
days for $601.95 at a premium of 1J% ; what is the face of 
the draft? Ans, $600. 

4. I received from Philadelphia a check for $40.20, which 
cost 1% to have cashed; what should have been the face of 
the check that I might have realized $40.20 ? Ans. $40.50. 

5. My agent sold $5000 worth of goods on commission, at 
2^%, and remits the proceeds in a draft bought at 1^% 
premium ; what did I receive for the sale ? Ans, $4814.81. 



To bo omitted unless otherwise directed. 

6. A Baltimore merchant wishes to pay a debt of $1500 in 

Detroit by a sight draft on the First National Bank, Baltimore ; 

If exchange on Baltimore is ^% premium at Detroit, what must be 

the face of the draft? 

NoTB.— Since the draft is at a premium of \ per cent, in Detroit, it mast 
be drawn for such a sum as, with the premium, wiU amount to tlSOO •, 
hence the face will equal $1500-r-1.00J • or $1498.13— 

7, If the Baltimore merchant in the previous problem buy, instead 
oi a Bight draft, a 90 day draft, what will it cost ? Am. $1474.91. 
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8« A BoAton merchant sends to a creditor in Savanaab a sight 
draft on Boston for $1498.13; what was the debt, exchange on 
Boston being at a premium of ^ % ? Am, 1^500. 

CASS m. 

5!30» Givefi, the face and the cost of a drqftf to 
find the rate of exchange. 

1. A draft on Baltimore for |2000 at 30 days cost me 
$2029 ; what was the rate of exchange ? 

Solution.— We find that the cost operation. 

of $1 of the draft, if exchange was at ^i qqqq 

^^' '"^JJ?^^^ ^^.2i ^^P^.S ^^^ .0055 = discount for 33 da. 

times $.9945, or $1989 ; the difference .,,...■, . r*-i . 

between $1989 and $2029, the actual i?^!^ = ^^n I}q«q^"' 

cost, is $40, which is the premium; JoIq^?22S = fl^^^ 

dividing the premium, $40, by the ^^^^^r^^nn^o ool 

face, $2000, we have the rate, 2%, 40 -j- 2000 = .02, or 2 % 

Rule. — find the premium or the discount ^ and divide H 
by the face, to find the rate. 

IVRITTEUr EXICRCISIAS. 

2. A Savannah cotton broker bought a 30 day draft on 
Philadelphia for $3630.04, the face being $3500 ; what was 
the rate of exchange ? Ans. 1^% premium. 

3. Sold grain on commission to the amount of $5000 ; hav- 
ing reserved 2^%, I bought with the proceeds a draft for 
$4814.81, which I remitted to the consignor ; what rate of 
exchange did I pay ? Ans, \\% premium. 

4. Mr. Bair, of Cincinnati, buys of Hood & Co., Phila., 
a lot of woollen goods amounting to $T50, and forwards in 
payment a draft at 3 mo., which costs him $727.12^; what 
was the rate of exchange ? Ans, l^% discount. 

FOREIGN EXCHANGE. 

5!S7. Foreign Exchange is the exchange that takes 
plaoe between different countries. 

A Set of Exchange consists of three bills of the same tenor and date, 
(?!ach containing a condition that it shall continue payable only while 
the others are unpaid. 

To prevent loss, or delaV; each bill of a set is remitted in a difTerent 
manner, and when one bill of the set has been paid the others ai« 
worthless. 

20 F 
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538. The Money of Account of any country conaista 
of the denominations of the money of that country in which 
accounts are kept. 

529. The Act of March 3, 1873, provides that "the value 
of the standard coins ... of the world shall be estimated 
annually by the Director of the Mint, and be proclaimed on 
the first day of January by the Secretary of the Treasury." 

530. In accordance with this law, the following table 
was published by the Secretary of the Treasury, Jan. 1, 

1888: 









VALUE IN 


COUNTRY. 


MONETARY UNIT. 


STANDARD. 


U. 8. MONEY 


Austria, 


Florin, 


Silver, 


.34,5 


Belgium, 


Franc, 


G. and S., 


.19,3 


Bolivia, 


Boliviano, 


Silver, 


. .69,9 


Brazil, 


Milreis of 1000 reis. 


Gold, 


.54,6 


British America, 


Dollar, 


Gold, 


$1.00 


Central America, 


Dollar, 


Silver, 


.91,8 


Chili, 


Peso, 


Gold, 


.91,2 


Cuba, 


Peso, 


Gold, 


.92,6 


Denmark, 


Crown, 


Gold, 


.26,8 


Ecuador, 


Sucre, 


Silver, 


.69,9 


Egypt, 


Pound of 100 piastres. 


Gold, 


4.94,3 


France, 


Franc, 


G. and S., 


.19,3 


Great Britain, 


Pound Sterling, 


Gold, 


4.86,6^ 


Greece, 


Drachma, 


G. and S., 


.19,3 


German Empire, 


Mark, 


Gold, 


.28,8 


Japan, 


Yen, 


Gold, 


.99,7 


India, 


Rupee of 16 annas. 


Silver, 


.38,2 


Italy, 


Lira, 


G. and S., 


.19,3 


Liberia, 


Dollar, 


Gold, 


1.00 


Mexico, 


Dollar, 


SUver, 


.75,9 


Netherlands, 


Florin, 


G. and S., 


.40,2 


Norway, 


Crown, 


Gold, 


.26,8 


Peru, 


Sol, 


SUver, 


.69,9 


Portugal, 


Milreis of 1000 reis. 


Gold, 


1.08 


Russia, 


Rouble of 100 copecks. 


Silver, 


.55,9 


Spain, 


Peseta of 100 centimes. 


G. and S., 


.19,3 


Sweden, 


Crown, 


Gold, 


.26,8 


Switzerland, 


Franc, 


G. and S., 


.19,3 


Tripoli, 


Mahbub of 20 piasters. 


Silver, 


.63 


Tunis, 


Piaster of 16 caroubs. 


Silver, 


.11,8 


Turkey, 


Piaster, 


Gold, 


.04,4 


U.S. of Colombia, 


Peso, 


Silver, 


.69,9 


Venezuela, 


Bolivar, 


Silver, 


.19,3 



531* Bills of Exchange are usually made payable either 
S days after sight or 60 days after Bight. T\ve>\a.\X«t«ii^ q^q\j^ 
St a lower rate, on account of the ^couut. 
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532* Moat (it the dealiugB in foreign exchange are with 
the commercial centres mentioned in the following table, taken 
from a recent New York paper : 

60 days, 3 days. 

Prime banking Bterling bills on London, 4 83)@4 88 4 g4 (gi4 84^ 
Good bankers'^ and prime com'l, 4 8li@4 82^ 1 83 (ai4 84 

Good commercial, 4 80 @4 81 4 SU(a4 S3i 

Paris (francs), 5 34S@5 244 5 2itKr, m 

Antwerp (francs), 6 2il(at5 24j 5 3ll@o iO| 

Swiss (francs) 5 33|@5 30 5 20*^5 ISj 

Amsterdam (guilders), 89*® 40 40|® 40| 

Ilambu:^ (reicbmarks), ^^1® ^* ^'H(& ^43 

Frankfort fraichmarks), ^^|@ ^ 04J@ m\ 

Bremen (reichmaiks), 93|@ 94 !M}<n; 94} 

Beriin (reiehmai'ks), 93f@ 94 'J^^ 94^ 

Bemittances Co and from other places are frequently made in bills on 
these leading ones, especially London. 

In (be London quotations "prime" bills are those on the best bankinu 
houses, "good" are those on houses in good credit, but in less demand 
than the prime. "Commercial" signifies merchants' drafts, wliich gen- 
erally rate below bankers'. In the quotations on Paris, Antwerp, and 
Bwitzerland the franc is the unit, and (be quotation gives the number 
of frams and centimes to the dollar. The exchange on Amsterdam is 
the number of cents lo the guilder; wlille on Hamburg, Frankfort, 
Bremen, and Berlin, the quotation gives tlie number of cents in 4 
reichsmarke. 4.S2i@4.83 indicates the higlie«t and lowest prices on 
the da; on vhich tlie quotations were made. 

RsHiUtK. — United States securities are quoted in London on a gold 
basis instead of a greenback one, or4 sbiUings to the dollar, hence the; 
usually appear lower than with us. 

5S3. A Letter of Credit is a letter from a bankiog 
boose in one country to one or more of their correspondents 
in another, directing ihem to pay to the person in whose 
favor the letter is written, any sum not exceediog a ctrtaiD 
amount specified in the letter. 
2. What must be paid in New York city for a bill of ex- 
change on Londonfor £450, at 3 days sight, at $4.88 to the pound 
sterling ? 

OPKRATIOM, 

Solution.— If £1 cost t4.88, £450 cost 4S0 times H68 

M.88, whicb is t2IS6. Hence the following 450 

92196.00 

Rule. — Find the cost of a unit of the curr^iey in which, the 
bill ia given, and mvlliply the face by ii for the eoit, or divide 
theeodby it/or the face. 
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'WRITTEN EXBRCIHKH. 

. Whatwillbethecoatinrhiladeipbiaof the following diaft 
' exchange at 60 daya being 94.84 ? Ana. 12420. 

Exchange for £500. Philadelpeia, July 1, 1876. 

Sixty days after sight of this First of Exchange (second 
and third vnpaid) Pay to the order of Chas. Smith, Five 
Hundred Pounds Sterling, for value received, and charge 
he same to account of Pbteb Wright & Sons. 

To MiBsna. Brown Bbothbrs, Liveepool. 

S. What muMt r merehaot in Cauton pay for a draft ol 
11134, if 1 tael=|1.63 ? Ans. 695.71— taels. 

L. i wish to remit 5400 franca to Paris ; what will a draft 
coatme in New York, if 1 franc =19.6^ ? Ann. $1058.40. 

i. X merchant ia London sold a consignment of wheat 
from Odessa for £420 ; what will be the face of a draft on 
Odessa for the amount, if £1=6 roubles 70 copecks ? 

Ans 2814 roubles. 

8. By the first quotation in the table, Art, 532, what 
amount of eschan^ on Qeneva at 3 days sight will $1200 
in gold buy ? Ans. 6247.50 francs. 

To bBoinHwd unleas othei-wlse airectofl. ' 

7. At the Brst qaotatioo. Low mucb exchange od Berlin at GO | 
daya sight, will (1000 eutrency buy ? Aru 4266.66+ reiohflmarks. 

8. How much in currency would a bill on Amsterdam for 4000 
guilders Doet, ftt the first quotation, 60 days eight, when gold w&b | 
selling at 113J ? Jn*. »18p6.83|. < 

9. Mecke & Co., of Bremen, wish to remit 4370 reichsmarks to ! 
their correspondent in New Tork; what will be the faceof a draft 'j 
for 3 days at the second quotation ? Attt. IllSS.SBf. ' 

1U. A- oomroiBBioD merchant in Cadiz having sent to his corra- 
spondeut in Fhiladelpbla an invoice of sherry, valued *t 84O0 pese- 
tas, draws on him for the cost, exohauge being 1 pe«eti^S0.1^; 
what would have been the advantage to the oonsignee of remitting 
■ draft on CadtE, 1 peseta being worth 1S.3* in FbUadelphia F 

Ant. «S7.S0. I 
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11. A gentlemap about to visit Europe obtains a letter of credit 
from Fisk, Hatch & Co., depositing bonds as security; he draws in 
Paris 2000 francs July 1, the bill of exchange at 60 days reaching 
N'ew York, July 17; on his return, Sept. 15, he settled the account; 
what must he pay, commission 1 %, exchange 5.24^ ? 

• Atis. 1385.81+. 

ARBITRATION OF EXCHANGE. 

534. Arbitration of Exchange, also called Circular 
Exchange^ is the method of making exchange between two 
places by means of one or more intermediate exchanges. 

535. Simple Arbitration is that in which there is only 
one intermediate exchange ; Compound Arbitration is that 
in which there are two or more intermediate exchanges. 

As rates of exchange constantly vary, it is often more advantageous to 
make the exchange by passing through several intermediate places than 
by a direct remittance, and the object of arbitration is to enable a person 
to ascertain which will be most profitable. 

1. A merchant wishes to pay a debt in Paris of 4680 

francs, remitting through London, exchange between Paris 

and London being at £1 = 26 francs, and between London 

and New York £1=$4.90; what will it cost in New York? 

SoiiUTiOK. — If we represent the required num- opebation. 

ber of dollars by x, we have ic=4680 francs, $x= 4680 francs 
26 francs =£1, and £1=$4.90. Now, the pro- 26f.=£l 
duct of the first set of values will equal the pro- £i=$4.90 
duct of the second set ; hence the product of the — Uricko" 
second set, divided by the product of all the first ^ — *^°^ 

set except x, will equal x, from which we have x = $882. 

2. A merchant in Savannah wishes to remit $2000 to 
Cincinnati; exchange on New Orleans is ^% premium; 
between New Orleans and St. Louis 1% discount; between 
St. Louis and Cincinnati ^% discount; what was the value 
of the remittance in Cincinnati if sent through these cities? 

SoiiUTiON. — According to the given ratesi operation. 

*^ 'M in .Sa^?^'^^^ = ^1 \'^f'^J^^}^^^^ ; X Cin. = 12000 S. 

^^ In nnl''.'^ cT ^r^^^"^ "i?^- ''^?^* -^"'^ ' $1 -00* S. = $1 N. O. 

and $0.99^ m St. Louis = $1 m Cmcmnati ; $0.99 NO = $1 St L 
hence, as above explained, x = $2025.29. $0.99i St! l! = $1 Gin, 

, x = $2025.29 

Bme.^ — ^I. B^eaent the mm required b\) x, ajvxviv^ \^<^ 
ptvper unii of eurrerusy, plaee U eqwd to iK« gx'^ew kmiin^ 
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and arrange the given rates of exchange so that in any two 
consecutive equations the same unit of currency shall stand 
on opposite sides. 

II. If commission is charged for deawino, place 1 minus 
the rate on the lef^j if the cost of exchange is required, 
and on the right if proceeds are required ; hut if com 
mission is charged for remitting, place 1 plus the rate on 
the right if cost is required and on the left if proceede 
are required. 

III. Divide the product of the numbers on the right by 
the product of the numbers on the left, cancelling equal 
factors ; the result will be the required sum. 

WRITTEN EXSRCISKS. 

3. If exchange belvveeu New York and Amsterdam is 40/ 
per florin, and between Amsterdam and St. Petersburg is 15 
florins to 8 roubles, what must be paid in St. Petersburg 
for a bill on New York for $1200? Ans. IGOOroubles. 

4. When exchange between Boston and London is £9= 
$46, between London and Paris is £2=54 francs, and be- 
tween Paris and Stockholm is T francs=5 crowns; how 
much must be paid in Boston for a bill on Stockholm, for 
2400 crowns ? required the difference between it and the direct 
exchange at 1 crown --27/. Ans. $11.95. 

5. A merchant in Baltimore having purchased goods in 
Berlin to the value of 5000 marks, remits through London, 
Antwerp, and Amsterdam, at the following rates: £1= $4.85 ; 
£1=25.15 francs; 1 guilder=2.5 francs; 1 guilder=1.875 
reichsmarks ; what will the remittance cost him in Balti- 
more, allowing \% brokerage in London? Ans. $1288.83. 

To be omitted unless otherwise directed. 
6* A man in San Frsincisco wishes to pay a debt of $5200 in 
^Philadelphia; the direct exchange is 2% in favor of Philadelphia, 
but the exchange on Chicago is \^% in favor of Chicago, and 
between Chicago and Philadelphia } % in favor of Philadelphia,' 
required the difference between the direct and circular exchange. 

Ann. |J8.58i. 
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7* A gentleman spending the winter in Berlin, wishing to obtiain 
dome funds from his agent in Cincinnati, directs his agent in Lon- 
don to draw on Cincinnati through New York, for $1000, and re- 
mit to hinl through London and Amsterdam, the rates being aa 
follows: ifc in favor of Cincinnati; £1— $4,855; £1—11.75 guilders; 
1.12 guilders— 2 marks, and the London agent charges J% broker- 
age both for drawing and remitting; what does he receive and which 
is better, the circular exchange, or the direct at 1 mark— >24^ in 
Cincinnati ? 

DUTIES OR CUSTOMS. 

536. Duties, or Customs, are taxes levied by govern 
ment upon imported goods ; they are of two kinds, ad 
valorem and specific, 

537. An Ad Valorem duty is a certain percentage 
assessed on the cost of the goods in the country from which 
they were imported. 

538* A Specific Duty is a certain sum assessed on goods 
without regard to their cost. 

539. A Tariff is a schedule showing the rate of duty 
fixed by law on all kinds of imported merchandise. 

540. Tare is an allowance for the weight of the boa, 
cask, or covering containing the goods. 

For some articles certain rates of tare are fixed by law : in other caseb 
the real tare only, ascertained under regulations prescribed by the Secre- 
tary of the Treasury, is allowed. If the tare is specified in the original 
invoice, the collector may, if he chooses, with the consent of the con- 
gignee, accept it as the correct tare. 

541. Breakage is an allowance for the loss of iiqnorp 
imported in bottles. ^ 

The allowance for breakage is 5% on ale, beer, porter, liquors, and 
sparkling wine in bottles ; no allowance is now made on still wines. 

54!3. Gross Weight or Value is the weight or value oi 
the goods before any deductions have been made. 

543. Net Weight or Value is the weight oi value o/ 
the goods after all allowances have been deductea. 
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By the present tariff, most duties of the United States are ad yaloreti^ 
but some duties are specific, and some articles are charged both a spe- 
cific and an ad valorem duty. The duty is reckoned on the actual cost 
at the place of purchase or manufacture, increased by all charges for 
transportation previ6us to final shipment. 

Seaport towns, where customs are collected, are called ports of entry. 
The offices in which they are collected dre called eusUm^houset ; and the 
officer who superintends the collection of duties and other business of th« 
custom-house is called collector of the port. 

A vessel is entered at a port by lodging at the custom-house a manifeal 
or statement of its cargo, and also a list of passengers, if it have any, these 
papers verified by the oatli of the master. The clearance from its port of 
departure and papers proving its nationality must also be deposited 
before it is permitted to discharge its cargo. 

A vessel is cleared from a port by lodging at the custom-house a mani* 
fest of its outward cargo, verified by oath, and agreeing with the ship- 
pers' manifests of parts of cargo. All government charges must be paid 
also, and everything connected with the discharging of the inward cargo 
settled, after which a " general clearance" is issued, and the vessel is at 
liberty to leave the port, having received its papers of nationality again. 

The illegal introduction of goods into a country otherwise than through 
the regular ports of entry is called smuggling. 

544. All merchandise imported from foreign ports or 
places»mu8t be consigned in the manifest, invoice, or bill 
of lading, to some person or firm at the port of importation, 
by whom it must be duly entered — either for immediate con- 
sumption or for warehouse 

Merchandise not intended for immediate consumption may be deposited 
in U. S. Bonded Warehouses, and remain there not longer than three 
years, the owner being at liberty to withdraw it at any time upon pay- 
ment of the duties and charges for storage. 

In custom-house business the long ton, cwt., and qr. are used. Foreign 
money is reduced by the table given in Art. 530, unless the invoice ii? 
accompanied by a consular certificate stating that a different rate of ex- 
change is ruling at the time the invoice is made out. 

543* The Quantities considered are : 1. The Cost of the 
goods, or the Quantity ; 2. The Duty ; 3. The Rate ; 4. 
The Allowanced. 

NoTB. — Duties may be treated under three cases, as other applicationi 
of Percentage ; but as the second and third cases are merely theoretical, thej 
are not given here. 

CASE I. 

(S40» (Hven, the buse and rate, to find the duty* 

1. What is the specific duty on Y5 drums of figs, each 
weighing 6Y lb., tare 21 lb. to the cwt. at $11 a cwt.? 
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Solution. — We find the num- ofebatiom. 

ber of cwt. to be 38^*if ; multiply- 75 ^ 57 

ing 21 lb., the tare on 1 cwt., by =381^3 cwt. 

38^7, we have the whole tare ^^^ 

equal to TyWi cwt., which, sub- 21 X 38,^3 = 7iWj c^- ^^^ 

tracted from 38,% cwt., leav^ the 33 ju> _ 7 iuu = SlyHi. 

net weight, SljH^ cwt. On 1 o, ^ JRii-tq^i 

cwt. the duty is $11. and on 31 ^^ X $11 — f 341. 
cwt. (the fraction being less than i 
u» not reckoned) it is 31 times $11, or $341. 

Rule I. — For ad valorem duties^ multiply the cost of tfu 
goods by the rate of duty. 

Rule II. — For specific duties^ deduct first the allowances^ 
and compute the duty on the remxiinder. 

NoTB. — In reckoning duties, whole dollars, pounds, gallons, etc., are 
used as the base, fractions less than \ being rejected and more than ^ 
being reckoned as 1. Duties are payable in gold. 

WRITTEN E:XE».CISBS. 

2. I received from Havre an invoice of 50 dozen bottles 
of champagne, costing $12.50 per dozen; what is the duty 
at $6 a dozen, breakage 5% ? Ans, $288. 

3* H. B. Claflin & Co. received an invoice of Brussels 
laces costing 2800 francs in Brussels, charges 101.56 francs; 
what was the duty at 30%? Ans, $168. 

4. What is the duty at 20% ad valorem on 350 boxes of 
Naples oranges, invoiced at 20 lire per box, charges 475 lire, 
commission 2^% ? Ans. $295.80. 

5. What is the duty on 2o hhd. of sugar, each weighing 5 cwt. 
1 qr. 8 lb., tare 21 lb. i)er hhd., duty $1^ per cwt., and 35 hhd. of 
molasses, 120 gal. each, duty 5^ a gallon ? Ans, $368/75. 

SX7FFI<EMB2TTAH'7 FHOBLEMS. 
To be omitted unless otherwise directed. 

%9 Sharpless Brothers imported from London 10 cases of woolen 
goods, net weight 1350 lb., value £756 15 s., commission 2^%; what 
did the goods cost in store, duty 50^ per lb. and also an ad valorem 
duty of 86 % ? Ans, $5771.04. 

7. Cbas. Ford & Son, linen merchants, Belfast, shipped to John 
Pord & Co., April 2, 1876, 40 pes. } Ducks, marked W. R., No. 14, 
containing 2068}yd.@7i d.; commission 2\%\ ship charges 5 s.; 
what wiU be the duty at 35 %? An«. %WV .^&. 
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To be omitted .unless otherwise directe<L 

8 An invoice of 75 Drums Caustic Soda, shipped per S. S. 
Grermania for New York, by the undersigned on acc't and risk 
of Messrs. Smith & Bro. 



WA 1 ^, ^ 
-^ - 75 Drums. 

Cwt. qr. lb. 
Gr. 421 3 3 Cwt. qr. lb. 

Tr. 14 3 23 Net 406 3 8@13/3 

45564 lb. discount 2i ^ 

Liverpool, April, 1874. Com. 2J^ 

McKeon Bros., « 

i>ii<y,— 45,564 ».@1 J^=$ *' 

What was the cost of this invoice, including duty, when 
delivered to Messrs. Smith & Bro. ? Ans. $1994.25 gold. 

9. Invoice of Mdse., purchased, paid for in London, and 
shipped by David Taylor & Sons, per steamer Ohio to Phil- 
adelphia, for % and risk of Messrs. Snow, Gilbert & Co. 

F B No. 21 One Case Fallel Knives. 

24 doz. 3 in. Plain. Net 2/8 £ 
12 " 4 " " 2/8 

4 " 5 " " 3/5 



Duty as Mariuf. Steel, disc't, 2J^ 

£ 
$ @45%=$12.15 case 0-2-0 



com. 2i%. 
£ 



Find the duty on the above invoice. Ans, |12.15. 

Note. — The 8th and 9th problems are taken from actual custom-house 
transactions, and indicate the exact forms used. In problem 8, the letters 
at the left are the trade mark on the drums ; i^ indicates numbers of the 
drums from 1 up to 75 ; p^ross weight is 421 cwt. 3 qr. 3 lb., tare, 14 cwt. 8 qr. 
iJ31b.; net weight is 406 cwt. 3 qr. 8 lb. or 45564 lb., at 13s. 3d. per cwt; from 
which a discount of 2^ per cent, must be subtracted, giving the amount 
paid, and adding a commission of 2)/^ per cent, we have the cost up to ship- 
ment, which must be reduced to United States currency, reckoning $4.8665 
= £1. The duty being specific is, however, reckoned only on the weight. 
In the 9th example, having deducted discount and added price of case and 
tbe commissiouj and reduced the amount of the invoice to United States 
money. 45 per cent, of the nearest exact number o? AoWwr%"w\\i\i%\lv*dutY. 
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INTRODUCTION TO RATIO AND PROPORTION. 

HENTAIi EXERCISES. 

1 . Eight is how many times 4 ? 

2. What is the relation of 8 to 4? Am. 8 is two times 4. 

3. What is the relation of 12 to 3 ? Of 16 to 4? Of 18 to 6? Of 20 
to 5? Of24to6? Of30to5? 

4. What is the relation of 3 to 6 ? Of 4 to 12 ? Of 6 to 24 ? Of 1 
to35? Of8to57? Of9to62? 

5. The measure of the relation of two numbers is called their ratio 

6. What is the ratio of 12 to 4? 

Am. The ratio of 12 to 4 is three. 

7. What is the ratio of 18 to 9? Of 25 to 5? Of48to8? C€€3to 
7? Of64to4? Of70tol0? OfSOtoS? 

8. What is the ratio of 3 to 6 ? 

Am. The ratio of 3 to 6 is * ^e-haXf, 

9. What is the ratio of 4 to 12? Of 3 to 18 ? Of 5 to 3( ? Of 9to 
108? Oflltol32? Ofl2tol44? 

to. What isthe ratio of i to J? Of J to J? Of § to j? Of .5 to 
.25? Of .2 to .04? Of.03to.l2? 

11. The ratio of two numbers may be expressed by writing the 
colon between them ; thus 8 : 4 denotes the ratio of 8 to 4. 

12. Required the value of 12 : 6 ; of 28 : 7 ; of 42 : 6 ; of 24 : 12 ; of 
12:24. 

13. How does the ratio of 8 to 4 compare with tne ratio of 12 to 6 ! 

AvM. They are equal. 

14. What number has the same ratio to 12 that 18 has to 6 ? 

15. What number has the same ratio to 20 that 40 has to 10 ? 

16. The ratio of 9 to 36 is the same as the ratio of 15 to what num- 
ber? 

17. 25 is to 5 as 40 to what number? 24 is to 12 as 15 is to what 
number ? 

18. When we express the ratio of two numbers equal to the ratio 
of two other numbers, as, 24 is to 4 as 36 is to 6, we have a proportion. 

19. What proportion can we derive from the two ratios 40 to 8 and 
60 to 12? 

20. How many numbers do we have in a proportion ? How many 
r&tios ? Are the ratios equal or unequal ? 

21. The equality of two ratios may be expressed by writing the 
symbol = between them ; thus 8 : 4 = 12 : 6. 

22. Write the proportion 16 is to 8 as 24 is to 12 ; also 15 is Va 45 
as 18 is to 54. 
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SECTION IX. 
RATIO AND PROPORTION, 

EATIO. 

54T* Ratio is the measare of the relation of two similai 
quantities ; thus, the ratio of 8 to 4 is 2. 

548. The Symbol of ratio is the colon (:); thus, 8 : 4 sig- 
nifies the ratio of 8 to 4. Ratio is also expressed by writiog 
the numbers in the form of a fraction ; thus, |. 

540. The Terms of a ratio are the two numbers com- 
pared, called respectively the antecedent and the consequent, 

550. The Antecedent is the number compared with the 
consequent ; thus, in the ratio 8 : 4, 8 is the antecedant. 

551. The Consequent is the number with which the 
antecedent is compared ; thus, in 8 : 4, 4 is the consequent. 

55!3. A Ratio is found by dividing the antecedent by 
the consequent ; thus, in 8 : 4, the ratio is |, or 2. 

553. A Simple Ratio is the ratio of two numbers, as 
6:3. A Compound Ratio is the product of two or more sim- 
ple ratios ; as (3 : 4) x (5 : 6), or | x f . 

554. A Compound Ratio is usually expressed by writ- 
ing the simple ratios one under another ; thus, ■] c .' i [■ . 

555. Ratio exists only between similar quantities, and 
is always an abstract number. 

Notes. — 1, The symbol of ratio ( :) is sapposed to be a modlflcation of 
the symbol of division. 

2 Ratio is usually defined as the relation of two numbers. This is indefi- 
nite, for the ratio is the measure of the relation. 

3. A few authors divide the iecond term by thefint^ calling it the French 
Method. The method and name are both founded in error ; nearly aU tie 
French mathematicians, like the German, English, etc., divide the first term 
by the second. 

PRISrCIPIiES. 

I. The ratio equals the quotient of the antecedent divided 
t)y tJite consequent. 



RATIO AND PROPORTION. 317 \ 



Thus, if the antecedent is represented by a, and the consequent by c^ 

»nd the ratio by r, we have a -5- c = r, or — = r. 

c 

2. Tfie antecedent is equal to the product of the consequent 
and ratio. 



For, since — = r, multiplying by c, we have a = cx r, 
c 

3. The consequent is equal to the quotient of the antece- 
dent divided by tlie ratio. 

For, since — = r, o = c X J*! from which we see that c=k — 



MKNTALi AAiD 'WRITTKM KXXIRCISKS. 

What is the ratio of 

1. 12 to 3 ? Ans. 4. 

2. 24 to 4 ? Ans, 6. 
8. 90 to 16? Ans, 5|. 
4. 488 to 61 ? Ans, 8. 



5. $256 to $856? ^n«. ^JyV- 

6. £144 : £256 ? Ans, ^. 

8- ff^H? 2f;2i?^ri8. IJ. 

9. What is the value of the compound ratio ■] o ! q M 
Solution. — ^This compound ratio equals (2 : 4) X (3 : 9), which equals 

10. What is the value of the ratio jg ! gj ? Ans, \, 

11. What is the value of the ratio j g ! gl ? Arts, 3f 

12. The antecedent is 24, the consequent 8 ; what is the 
ratio? Ans, 3. 

13. The consequent is 8 and ratio 9; what is the antece- 
lent ? Ans. Y2. 

14. The antecedent is 36 and ratio 4 ; what is the conse- 
quent? Ans,.^, 

15. The consequent is |f and ratio ^ ; what is the ante- 
cedent ? Ans. fj. 

16. The antecedent is -J-f and ratio || ; what is the conse 
quent? Ans, IJ. 

17. Can you express the ratio between $24 and 6 lb.? 
Why not ? 

18. The antecedents of a ratio are 5 and 6, and the con^ 
quents 10 and 14 ; what is the ratio? A-tv^^. ^. 
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SIMPLE PROPORTION. 

ISISO. A Proportion is the expression of equality between 
equal ratios, the terms of the ratios being indicated. 

557. The Symbol for proportion is the double colon^ 
(: ;), which expresses an equality of ratios ; thus, 8 : 4 : : G: 3, 
means the same as 8 : 4 = 6:3. 

558. A Proportion is read in two ways; thus, 8:4:: 
6 :3 is read " the ratio of 8 to 4 equals the ratio of 6 to 3;" 
or "8 is to 4 as 6 is to 3." 

550« The Terms of a proportion are the four numbers 
used in the comparison. The first and fourth terms are 
the Extremes ; the second and third are the Means, 

500. The Couplets are the two ratios compared. The 
first couplet consists of the first and second terms. The 
second couplet consists of the third and fourth terms. 

501« Proportion may be Simple or Compound. In Sim- 
ple Proportion both the ratios compared are simple ; in Com- 
pound Proportion one or both of the ratios are compound. 

562. A Simple Proportion is the expression of the 
equality of two simple ratios. 

563. The Principles of proportion are the truths relat- 
ing to a proportion. They enable us to find any one term 
when the other three are given. 

PRINCIPIiES. 

1. In every proportion the product of the means equals the 
product of the extremes. 

In any proportion, as 6 : 3 : : 8 : 4, we have J = f , and multiplying 
these equals by 4 and 3 we have 6x4=8x3; that is, the product of 
the two means 8 and 3, equals the product of the two extremes 6 and 4. 

2. Either extreme equals the product of the means dixrided 
by the other extreme. 

For, from the proportion 6 : 3 : : 8 : 4, we have 6x4 = 3x8; hence, 
6 = 3x8-4-4, or4 = 3x8-T- 6. Therefore, etc. 

3. Either mean equals the product of the extremes divided 
by the other mean. 

For, from the proportion 6 : 3 : : 8 : 4, we have 6x4=^Sy.ft\ heiioa, 
4 -J^ ^. or 8 = 6X 4 -i- 3. Therefore, etc. 
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4. The jirst term of a proportion equals the second terrrt 
m ultiplied by the ratio of the third to the fourth. 

For, from the proportion 8 : 6 : : 12 : 9, we have f = y ; hence, 8 = V 
K 6, or 12 : 9 multiplied by 6. Therefore, etc. 

5. The fourth term of a proportion equals the third term 
divided by the ratio of the first to the second. 

For, from the proportion 8 : 6 : • 12 : 9, we have 8 X 9 = 6 X 12, oi 9 
— ex 12-!- 8, which equals 12 X f, which equals 12-^i, orl2-f 
(8 : 6). Therefore, etc 

NoTBs. — 1. ^et the pupils be required to demonstrate these principles 
by uelog symbols of any numbers; that is, by letters. French authors 
usually represent the unknown term by x ; the same is done in this work. 

S. Principle 1 may be demonstrated by showing that in a proportion we 
>*?7e 2d term X ratio : 2d term : : 4th term X ratio : 4th term ; in which 
we see the factors in the means are the same as the factors in the extremes. 

afENTAJL EXERCISES. 

1 . Write a proportion and point out the difterent terms and couplets 
Wri*^ a proportion and show that the ratios are equal. 

2 If we multiply the antecedent of one couplet, what must we dc 
to the other couplet to make the ratios equal ? 

3. If we divide the antecedent of one couplet, wha; must we do to 
the other couplet to make the ratios equal ? 

4. Write a proportion and illustrate Prin. 1 ; Prin. 2 ; Prin.3 ; 
Prin. 4 ; Prin. 5. 

5. Show that if we change the two means one for the other, or the 
two extremes, the four numbers will still form a proportion. 

6. Take some proportion and show that we may invert the ternit 
of the couplets, and the four terms will still be in proportion. 

WRITTEN EXERCISES. 

Find the terms denoted by x in each of the following pro 
portions : 

1. a::4::6:12. SuG.^ = i||-^= 2. Am.2. 

2. a:: 8:: 18:9. ^^«- ^^^ 
«. 18 : 72 : : 21 : x. ^^- ^4. 

4. 16:48::15:ar. Am, ^b. 

5. 21: a::: 32 : 96. ^^«- ^^' 

6. $6 : $15 : : a: : 95 yd. Am, 38 yd. 

7. $17: $68:: 35 lb. : 4f Jn«. 14Q lb. 

8. J?:*::f|:i. Am, ^. 
», .5:1.3: :6.8:x. Am. 17.6^. 
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APPLICATION OF SIMPLE PEOPORTION. 

504« Simple Proportion is employed for the solutioo 
jf problems in which three of four quantities are gi^en, so 
related that the fourth may be determined from them, by 
equality of the ratios. 

509« The required quantity must bear the same relation 
to a given quantity of the same kind that one of the remain- 
ing quantities does to the other. We can then form a pro- 
portion containing one unknown quantity, and find the 
unknown term by the principles of proportion. 

Note. — Proportion was formerly called the " Rule of Three." Some of 
the old arithmeticians thought bo highly of it that they called it ** The 
Golden Rule of Three.'' 

I. What will 20 yards of cloth cost, if 5 yards cost $15 ? 

Solution. — It is evident that opekation. 

the cost of 20 yd. bears the same * y^ y^ 

relation to the cost of 5 yd. aa 20 Cost of 20 yd. : 15 :: 20 : 6 * 
yd. bears to 6 yd., hence we have 20 X 16 

the proportion, cost of 20 yd. is to CJost of 20 yd. = — = 60 

$15 aa 20 yd. is to 5 yd., from ^ 

which, by Prin. 2, we have the 

20 yc 15 
cost of 20 yd. = — ^ =$60. Hence the 

Rule. — I. Write the required quantity for the first term 
and the similar known quantity for the second term^ and 
place the other two quantities for the third and fourth terms^ 
so that the two ratios will be equaL 

II. Find the first term by dividing the product of the 
second and third terms by the fourth. 

Solution 2d. — It b evident that the operation. 

relation of 5 yd. to 20 yd. is the same y^j y^ « 

as the relation of the cost of 5 yd. to 5 *. 20*: : 15 : cost of 20 yd. 
the cost of 20 yd.; hence, we have the 20x 16 

proportion, 5 yd. is to 20 yd. as $15 is Cost of 20yd.= — - — =6€ 
U) tne cost of 20 yd., from which, bv ^ 

Prin. 2, we have the co9t </ 20 yd. 
equals $60. 

Rule 2d. — I. Write the number which is of the same kind 
as the required quantity for the third term. 

II. Pla^^e the other two numbers in the first and second 
t«, the greater in the second term when the result is to be 
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greater than the third term, and the less in the second term 
when the result is less than the third term, 

III. Find the fourth term by dividing the product of the 
second and third terms by the first, 

NoTKS. — 1. The author believes that the simplest method of using pro- 
portion is to put the unknoion quantity in the first term. He gives the old 
method also, for teachers who prefer it. See Brooks's PhUotophy vf ^nt\ 
rnetie. 

2. Pupils should be required to put the unknown quantity, which thej 
may represent by x, in difl'erent terms, that they may thoroughly under 
<^and the subject. 

2. What cost 78 hhd. of molasses, if 13 hhd. are wortL 
$250? ^ns. $1500. 

3. How many yards of cloth will $144 buy, if 28 yd. cost 
$112? Ans. 36. 

4. What cost 132 acres of land, if 110 acres arg worth 
$8250 ? Ans, $9000. 

5. If.$100 gains $6 in a year, how much will $250 gain in 
a year? Ans. $15. 

6. If 16 horses eat 26 bundles of hay in a week how 
many will 36 horses eat in the same time? Ans. 58.50. 

?• If 75 horses cost $9000, how many horses can be 
bought for $16200 ? Ans. 135. 

8. If there are 84 privates in each company, how many 
companies in a brigade of 3360 men? Ans. 40. 

9. If 25 oxen eat 36 acres of grass in a month, how many 
oxen would 468 acres keep the same time ? Ans. 325. 

10. If 79 men earn $395 in a week, how many men can 
earn $675 in the same time ? Ajis. 135 men. 

11. How much will 34 lb. of tea^ost, if 81b. 8oz. of the 
«ame kind of tea cost $4^? Ans. $18. 

12. If 19 bu. of rye make 4 bar. of flour, how many bush* 
ds will it require to make 19 barrels? Ans. 90ibu. 

13. How much will 28 cwt. 75 lb. of sugar cost at the rate 
of 7 cwt. 50 lb. for $40.50 ? Ans. $155.25. 

14. In what time will the cars go from Lancaster to Phil 
&d«lpbia, 68 miles, at the rate of 5 miles in 10 min. 45 sec. 7 

Ans. ^\i. ^^\m\\3k.. 
21 G 
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15. If a man spends $230 in the three spring months, at 
the same rate per day how much will he spend in a year ? 

Ans, $912.60. 

16. If 12 men build a wall in 24 days, how long will it 

take 60 men to build it at the same rate ? Ans. 4^ da. 

Note. — Here it is evident that the time in which 60 men do t, is tr W 
days, fhe time in which 12 men do it, as 12 men is to 60 men. 

17. If 28 men mow a field of grass in 12 days, how maoj 
men will be required to mow it in 8 days ? Ans, 42 men. 

18. What IS the height of a staff which casts 41 ft. of 
shadow, if a staff 6 ft. 9 in. high cast a shadow 13 ft. 8 in. ? 

Ans. 20.i^ft. 

19. If 13ibu. of corn cost $6.25, what will 16^ V a. cost 
at the same price per bushel? Ans. $7.50. 

20. If |- of a barrel of flour cost ^| of an eagle, how many 
dollar^ will 15| barrels cost ? Ans, $91.20. 

•21. If a person do a piece of work in 142 days, working 
9 hours per day, in what time will he do it, working 6f hours 
a day ? Ajis. 189^ days. 

22. If 96 bushels of oats keep 42 horses 8 days, how long 
will 168 bushels keep them? Ans. 14 da. 

23. If 4 A. 120 P. of land cost $437, what will 16 A. 80 P 
cost at a rate of $25 less an acre? Ans. $1105.50. 

24:. If IT men can mow a field in 9 days, how long would 
It take to reap half of it if 5 men refuse to labor ? 

Ans. 6 1 days. 

25. A failed and could pay only. 75 cts. on each dollar he 
owed; how much did C receive, whom he owed $1968? 

^ Ans, $1476. 

26. If a three-cent loaf weigh 9 ounces when flour is $6 a 
^*arrel, how much should it weigh when flour is $8 a barrel ? 

Ans. 6 j oz. 

27. A lent me $560 for 10 months; how long 'should I 
^nd him $800 to reciprocate the favor? Ans. 7 mo. 

2B. A has grain worth $1.12^ a bushel, and B has flour 
^orth $6.25 a barrel ; now if in an exchange A puts his 
^rram at $1.25 a bushel, what should B charge for his flour? 
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20. Two cog-wheels, one having 28 and the other 20 cog», 
ran together ; in how many revolutions of the larger wheel 
will the snaaller gain 12 revolutions? Ans, 30. 

30. A garrison of 2400 men has provisions sufficient to 
last them 20 days, at the rate of 1^ lb. a day ; how large a 
reinforcement could be received for the time if the allowance 
be reduced to 15 oz. a day ? Ans, 1440 men 

COMPOUND PROPORTION. 

566. A Compound Proportion is a proportion in which 
one or both ratios are compound. 

567.Thus, {2:^J}::6:36and{;:}5}:..{^;!0{. 
are examples of compound proportion. 

PRlNClPIiES. 

1. The product of the simple ratios of the first couplet 
equals the product of the simple ratios of the second couplet. 

For, the value of a compound ratio is the product of the simple ratios, 
and these are equal, since a proportion expresses the equality of ratios. 
Thus, from the second of the above proportions we have, AX /j=AX A^ 

2. The product of all the terms in the extremes equals 
the product of all the terms in the means. 

For, from the nature of proportion, we have from the proportion 
above, -^ X t^= A X A '* ^^^ clearing of fractions, we have 4x7x10x18 
=5x6x12x14, which bv examiiiation, we see is the product of the 
extremes equal to the product of the means. 

3. Any term in either extreme equals the product of the 
m£ans divided by the product of the other terms in the ex* 
tremes. 

For, since from the proportion above we have 4x7x10x18=5x6 
X 12x14, we will have 4= — — -^r — r^, and similarly for any othpT 
lenc in either extreme. 

4. Any term in either m£an equals the product of the ex 

tremes divided by the product of the other terms in thf 

means. 

For, from the above proportion, we have 4x7Xl0Xl8 = 5x6xV2 
X14, hence 5=(4x7xl0xl8)-^(6Xl2xUV, Mi^ a\xni\MVj Ssst ^mi^ 
odier term in the means. 
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F^iad the term denoted by x in each of the following : 
I. a?: 12 : : n ; ^g| . Ans, 14 

. ( a;: 26> (22 : 21) , ,. 

*• ill: 121= 4 ^:13r ^"*- ^^ 

APPLICATION OF COMPOUND PROPORTION. 

• 568. Compound Proportion is used in the solution of 
prt)blems in which the required term depends on a compoand 
ratio. 

500. In simple proportion the unknown quantity depends 
upon the relation of one pair of similar quantities ; in com- 
pound proportion the unknown quantity depends upon two 
or more pairs of similar quantities. 

Note. — Problems in- compound proportion may be solved by two or more 
simple proportions, or by analysis. 

1. If 4 men can earn $24 in 7 days, how much can 14 men 
earn in 12 days? 

Solution. — It is evident operation. 

that the sum 14 men can earn f 14 • 4 ) 

in a given time is to the sum The sum : $24 ^ 1 1 12 • 7 | 
that 4 men can earn in that 

time as 14 to 4, and also the xhe sum= ^ ^, ^ =^$lU,Ant. 

sum that they can earn m 12 4x7 

days is to the sum that they 

can earn in 7 days as 12 is to 7 ; hence the sum that 14 men can 

earn in 12 days is to $24 (the sum that 4 men will earn in 7 days), as 

14:4 and 12 : 7 ; hence we have the proportion, the mm : $24 : : < 1 9 ! 7 f • 

frrm which, by Prin. 3, we have the sum= — , or f 144. 

Analysis. — If 4 men earn $24 in 7 da., 1 operation. 

man will earn J of $24, and 14 men will g 2 

earn ^ of $24. If 14 men earn ^ of $24 ro 14 
In 7da.,in Iday they will earn | of ^ of -^X-^ X$24=t$ll4 
f 24, and in 12 da. they will earn V^ of J^ ^ ^ 
of$24L, vrhich, hj cancelling and multiplying, equals $144. 
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Note. — The analysis may be abbreviated thus: If 4 men earn $24, 14 
men will earn ^ of $24. If they earn it in 7 da., in 12 da. they will earn V 
ofVof*34 = $144. 

Rule. — I. Put the. required quantity for the first term and 
the similar known quantity for the second term, and form 
ratios with each pair of similar quantities for the second 
couplet, as if the result depended upon each pair ajid tht 
second term. 

II. Find the required term by dividing the product of iht 
means by the product of the fourth terms. 

Notes. — 1. Teachers may put the unknown quantity in the fourth tern 
instead of the first, if they prefer it. The method of solution will be the 
same in principle, and the rule can be readily changed to correspond with it. 

2. Pupils should be required to solve both ways, and to give the rule for 
both methods. 

-WRITTSN KXEIRCISSS. 

2. If 36 men earn $324 in 18 days, how much will 42 men 
earn in 27 days? Ans. $567. 

3. If 58 COWS eat 29 bundles of hay in 25 days, how many 
cows will eat 35 bundles in 14 days ? Ans. 125 cows. 

4. If $600 in 4yr. 6 mo. at 6% gain $162 interest, how 
much will $800 gain in 6 yr. 4 mo. at 8%? Ans. $405^. 

5. If 12 men in 35 days build a wall 140 rd. long, 6 ft. high, 
how many men can, in 40 days build a wall of the same thick- 
ness 144 rods long, 5ft. high? Ans, 9 men. 

6. If 18 carpenters build a house in 45 days, working 12h. 
a day, in how many days would 36 carpenters have built it, 
working 10 h. a day ? Ans. 27 days. 

?• If 28 men dig a trench 120 rods long, 15 ft. wide, and 
12 feet deep, how many men will dig a trench 360 rods long, 

9 feet wide, and 10 feet deep ? Ans, 42 men. 

8. If 8 yd, of muslin, 1^ ydj wide, cost $1.25, what cost 

10 yd. of the same quality, IJ yd. wide? Ans. $1.40|. 

9. If 35 horses can eat a lot of grain in 36 days, in whai 
time will 3 times as much grain be consumed, if 5 horses art 
added when the grain is | eaten ? Ans. 104f da. 

10. If 32 men can build 60 rods of wall in 15 days, in whai 
time can they build 75 rods, if 8 men leave when 40 rod? 
have been hnilt ? Aua. ^\\^>^ 



^ 
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11. If 147 loaves of btead, weighing 6 oz. eacb, cost tS.ID, 
when flour is t7 a biirrel, what cost 88 loaves, of 7 oz. eaeli, 
when flour is worth (9 a barrel ? Ans. #7 .93-1-. 

18. If 17 plank, 35 ft. long, 28 in. wide, and 6 in. thick, cosi 
(68, what cost 40 plank,32 ft, long, 25in. wide, and7 in. thich, 
lumber worth i more per foot ? Ans. $182.85^. 

15. If from a dairy of 24 cows, each giving 18 qt. of milkdailj, 
10 cheeses of 60 lb. eacb are made in 12 weeks, how many cows 
villi produce 40 elieeses of 75 lb. in 9 weeks, if they give 12 qt. 
mich ? Ans. 240 COWS. 

14. If 24 men, iulSda^ of 12 b. each, dig a trench 300 rd. long, 
5 yd, wide, G ft, deep, in what time can 45 men, working 10 h. a 
day, dig a trench 126 rd. long, 15ft. wide, 8 ft. deep? 

Alls. 5| da. 

16. If 50 men can build 50 rods of wall in TS days, how man; 
men will be required to build 80 rods of wall | as thick and t si 
high in 40 days ? Ans. 180 men. 

INSURANCE. 

570. Insuraiice is a contract of indemnity for loas oi 
damage within a given time. It is of two kinds : I^'<qtert^ 
Itteuranee and Personal Inmranee. 

671. Property Insurance is security against loss by fire 
or transportation. Insuring anything is called " taking a 
risk." 

572. Property Insurance is of two kinds: Mre Jruur- 
anee and 3Iarine Insurance. 

573. Fire Insurance is security against loss by fire; 
Aforine Inmranee is security against loss by navigation, 

574. The Insurer or Underwriter is the party or com- 
pany taking the risk. The Injured or Assured is the partv 
protected. 

1. The Policy is the written agreement or contract betneen 
the insurers and the insured. 

2. The Premium is the sum charged for ii 
certain rate per cent, of the amount insured. 
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3. The Sum Covered by insurance is the amount insured on 
a property. 

4. The Base is the amount insured on a property. Tho 

Rate varies with the risk. 

The Rate of insurance is quoted as so many cents on the |100, or, 
as so much per cent. Policies are renewed annually or at stated 
periods, and the premium is paid in advance. Risks are usually 
rated per annum. The rate for more than 1 yr. is determined by 
the following table: 

The rate for 2 yr. is lA times the annual rate. 

(( (( (( Q (( (( 2 << '< ** ** 

(( (( (( A li (( 21 *' '* " '* 

k( (( (( R (( (( Q i< ({ t( (( 

(< (< (( 19 (( <( Ql (< (( (< (< 

InsuraDce is geuerally done by stock compcmies, * When an individuaU 
cakes a risk, it Is callea an ^^ out-door" business. A MviuaX InsurcmM 
Company is one in which the profits and losses are shared by those who 
are insured. 

To prevent firaud, companies will seldom insure the full value of 
property. In cases of loss, the wnderwrUers may either replace the prop- 
erty insured, or pay its value. Only the amount of actual loss can be 
kecovered ; and o^n claims are adjusted for a part of the amount 
insured. 

575. Short Rate Tables are tables prepared for reck 
dning the insurance when the time is less than one year. 

The rate in short periods is quoted per annum^ and the actual rate for 
a short period is given in the table. Such a table is given in the appen- 
dix, and is used in solving some of the problems in Cases I. and IV. 

576. Perpetual Policies are sometimes issued, the rate 
being usually equal to that of ten annual premiums. 

In Perpetual Polidea the premium is considered merely a deposit with 
the Insurance Company ; for at any time, at the instance of either party, 
the policy may be cancelled, and 90% of the premium or deposit must 
be returned to the policy holder. 

677. The Quantities considered are : 1. The Amouvi 
Insured; 2. The Rate of Insurance ; 3. The Premium; 4 
The Valuation of Property. 

CASE I. 

578. Chiven^ tlie amount itisured and the rate, to 
find the premium. 

1. I insured my house for $5680 at l^% ; required the 

amount of the premium. o^^i.^^^. 

Solution. — The premium on $5680 at 1^9fc,\a .^^\ ^^^^^ 
times $5680, which we find to be $85.20, 5S\\ 
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Rule. — Multiply the amount insured by the rate, to fiyui 
the premium. 

m 

WRITTEN EXERCISES. 

2. A insured his store valued at $8500, for $6500, at 1 J%j 
required the amount of the premium. Ans, $97.50. 

3. What is the premium for an insurance of $t500 on s 
oouse and furniture for 5 yr., at Si%? Ans. $243.75. 

4. Insured my house for $3000. furniture for $1500, and 
library for $750, at 1^%, the policy costing $1.25 ; what is 
the cost of insuring? Ans. $66. 87^. 

5. What is the premium on a $975 policy, dated April 
18th, 1877, and expiring Sept. 30tli, 1877, annual rate on the 
risk being i% ? Ans. $3.41. 

6. On a vessel there was a fire insurance of $75000 at |%, 
and a marine insurance of ^ as much on the cargo, at 1^%; 
in a storm ^ of the cargo was thrown over, and the vessel 
was afterward destroyed by fire ; what was the actual loss 
to the underwriters ? Ans. $80406.25. 

7. A store in Boston worth $10000 and a stock of goods 
worth $15000 were insured for 75% of their value, at |% ; 
what was the loss to the owners, and what the loss Df the 
company, if they were entirely consumed in the fire of '73 ? 

Ans. Owner, $6390.62^; Co., $18609.37^. 
S. Mr. Smythe takes out an insurance of $18000 for 1 mo., on 
cotton stored in a warehouse, rated at 1% per annum; at the expi- 
ration of this time, not having sold, he has the policies renewed for 
1 mo. longer; how much would he have saved by taking out the 
insurance for 2 mo. at first ? Ans. $18. 

NoTs.— The rates In problems 5 and 8 are found by the table in Ap- 
pendtz. 

CASE n. 

579« Criven, the rate and the pretnium or the value 
of the property f to find t/ie amount insu/red* 

1. A man paid $122.50 to insure a house, at 1|% ; what 
was the value of the house ? * 

Solution. — At a premium of 1|%, .01 J times opesation. 

the amount insured equals the premium, which is S122.50 

$122.50; hence the amount insured equalB ^122.50 — j-rrj- =b $7000 

•*'.0llor$7000. -^^^ 
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Rule. — Divide the premium by the rate^ to find tht 
amount insured. 

Note. — To find what amount must be insured to cover the prenUum ti 
uase of I068, we dvtide the valuation of the property by 1 minus the aU.^ 

WRITTEN EXERCISES. 

2. J paid $58.12^ to insure the transponation of goods a' 
i^%; what sum was covered on the goods ? Ans. $2325. 

3. The premium for insuring i of the value of a house 
for 3 years, at If %, was $86.36:^ ; what was the value of the 
house ? Ans. $6168.15. 

4r. B's house, worth $15880, is insured for J of the value 
at 2% for 5 yr., so as to include the premium if burned ; re- 
quired the sum stated in the policy. Ans. $12963.21. 

» 

CASE m. 

589. Given, f the preniium and the amount ifisured^ 
to find ilie rate. 

1. The premium for effecting an insurance of $6000 on a 
house, was $135 ; what was the rate ? 

Solution. — Since the premium equals tiie operation. 

amount insured multiplied by the rate, the rate $135 

ecjuals the premium, $135, divided by $6000, the ^^^ = .021 

\mount insured, which we find to be .02^, or 2^%. ^^^^ 

Rule. — Divide the premium by the amount insured, to find 
the rate. 

WRITTEN EXERCISES. 

2. A merchant pays $55 for the insurance of $2500 on his 
atore; what is the rate of insurance? Ans. 2|%. 

3. The premium for insuring ^ of the cargo of a ship, valued 
ai $89520. was $2424^; required the rate. Ans. '6\%. 

4. I efff^cted an insurance of $5700 on my store, paying 
179.25, including the cost of the policy, $3.25; what wa? 
the rare of insurance* ' Ans. \^^r 

5« A merchant insured $2400 on his house, $1200 on his 
furniture, and $350 on his library, for a period of 3 years, 
pa3ring a premium of $49.37} ; how wovxVd xJcl^ ^T«a:^\»ASi \i^ 
rated ann ually ? Arn*, \*^ . 
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OASB IV. 

581* '^o find the return premium an a eanceUed 
policy. 

582. To Oancel a Policy is to annal the agreement be- 
tween the party insured and the insurers. 

1. When the policy is canceled at the instance of the company, a 
pro rata proportion of the premium paid is returned; when done at 
the request of the policy holder, the company pay back a return 
premium governed by what are known as Short Rate TdbUs, 

2. When a pa/rtial loss has been paid, the return premium is to the 
whole premium as the balance of the policy after deducting the 
partial losses paid is to the whole amount of the policy as first issued. 

1. Mr. A effects an insurance on his stock of mdse. to the 
amount of $6000 for 6 mo., at short rates, his risk being rated at 
85^ on a hundred dollars ; in consequence of a reduction of stock 
at the end of 4 mo., ho wishes his policy cancelled ; to how much 
return premium is he entitled ? 

Solution. — The rate for 6 mo. as found opbbation. 

in the table is $.0059, and for 4 mo., .0059 .0042^.0017 

$.0042; hence the return premium is the $.0017X^00<H-$8.50 
difference between $.0059 and $.0042 mul- 
tiplied by 5000, or $8.50. 

Rule. — Multiply the amxmnt insured by the difference of the 
rates for the two periods, to find the return premium, 

IVRITTBN KXERCISBS. 

2. Mr. B takes out a perpetual insurance on his marble dwel- 
ling to the amount of $5500, his risk being rated at J% annually; 
what is the deposit premium at the rate of ten annual pre- 
miums, and if he afterward surrenders his policy for cancella- 
tion, how much return premium should he get the rate being 
90% of the deposit ? Ans. $137.50 ; $123.75. 

3. Mr. C has an annual policy of insuiance of $2500 on his 
house ; at the end of 7 mo. a fire occurs which damages his pro- 
perty to the amount of $500, which the insurance company pays 
and indorses the payment on his policy ; 2 mo. afterward Mr. 
C sells his house and surrenders his policy for cancellation ir 
full; what is his return premium, the annual rate being |%% on 
his risk ? Ana. 10.80. 

A'oTB.—By the Table, the return premium lox ^uxo. \s .«s«R \\i«ivcfeVSfift^ 

M3ffJ>^$2000~>r$,/iO, 
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CASE V. 



583* ^o artist the loss on a risk between severcU dif* 
f event insurance companies. 

584. When several companies are interested in a risk, a 
loss is s-^ared by the companies in proportion to the amounts 
of the several policies. 

Companies usually attach on diiSerent items in the same propor- 
tion. 

1. W. & Bro. hold a policy of insurance on their mill for $5000 
in the Delaware Mutual Fire Ins. Co., and also one for $4500 in 
the Fire Association ; a fire causes a loss on the property to the 
amount of $1875; what amount does each of the companies 
pay? 

Solution. — The whole amount operation. 

insured is $9500; the amount of the $50004-$4500— $9500 

loss to he paid by the Del. Mutual m • *1875 • • 5000 * 9500 

is to $1875 as $5000 is to $9500, iQ7rcx/KnAn * 
which we find by proportion x=^ /oxouoo —$986.84 A- 

gives $986.84y\: the amount to be ^500 

paid by the Fire Asso. is to $1875 x : $1875 : : 4500 : 9500 

as $4500 is to $9500, which gives a^-$888.15H 
$888.15}i 

Rule. — Divide the loss between the several companies in pro 
portion to the amounts of the several policies. 

AVRITTBN BXKRCISKS. 

2. The Ins. Co. of North America issued a policy to Green 
& Co., covering $800 on their hotel building and $1700 on their 
furniture therein ; the Sun Fire Ins. Co. also issued a policy to 
same parties, covering $2500 on the hotel, but nothing on the 
furniture. By a fire the building is damaged to the amount of 
$2200 and the furniture is damaged to the amount of $500 ; what 
proportion of the total damage does each company bear ? 

Ans. N. Am., $1033.331 ; Sun, $1666.66}. 

Suggestion. — The whole insured is $3300; N. Am.'s loss on the 
hotel is j\ of $2200; Sun's loss on the hotel is }J of $2200, etc. 

Notbs.— Some pnictical problems involving greater complications, sucb 
as occur in business, may be found on page 392. Li/e Jn^ttrarvce. -^^AOc^ \a 
more difficult than Property Insurance, is presetvx^iOL ow v^^e**^ ^*5^-^. 
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PARTNERSHIP. 

S89« Partnership is the associatioD of iwo or mot* 

persons for the transaction of business. 

580. Partners are the persons associated in business 
vnd are of three kinds, General, Limited, and Special. 

587. The Capital of a firm is the money or property 
invested by the partners. The Liabilities are its debts. 

588. The Resources or Assets of a firm are its prop- 
erty of any kind, together with the amounts due it. The 
excess of resources over liabilities is called the Net Capital, 

580. Partnership $s divided into Simple and Gamr 
pound Partnership for convenience of treatment. 

Oeneral Partners risk their whole property in the business; Lim- 
ited and Special Partners risk only the amount of capital they agree 
to contribute. Partners whose names do not appear are sometimes 
called Silent Partners, 

SIMPLE PAKTNERSHIP. 

500« In Simple Partnership the shares of the partners 
are employed for equal periods of time. 

1. A, B, and C, went into partnership ; A put in $500, 
B put in $tOO, and C, $800 ; they gained $600 ; what was 
each one's share of the gain ? 

Solution. — Tlie entire operation. 

^pital is $2000. Since ^qO 3^^= J =:A'8 share. 

A put m ^500 he furnished 70O ^%% = A = B's share, 

m, or i of the capital gQo ^<^=: | = (ys share, 

and hence should have J of ,, , ^^-■■. 

$600, or $150. B furnish- Stock = $2000 

ed ^m» ^r A of the capi- J of $600 = $150 = A's share. 

tal, and should have ^ of X of $600 = $210 = B's share, 

the gain, etc. | of $600 = $240 = C's share. 

Rule. — Divide the gain or loss among the partners in 
proportion to their shares of the stock. 

WRITTEN EXERCISES. 

2. A, B, and C form a partnership for shipping peaches, 
\ pats ID $680, B $720, C $600 ; they gain $600; what does 

•A receive? Ans. A, ^^04-, ^A'^A.^N ^A^'^^. 
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3. Three persons enter into partnership, with $6000, ot 
which A contributes ^, B ^, and C the remainder ; they gain 
(1800 : what sum belongs to each ? 

A71S. A, $900 ; B, $600 ; C, $300. 

4. Three men agree to share 60 gal. wine, A taking ^, B 
J, and C \ ; but upon drawing off these parts they find therr 
is a remainder ; how should the wine be divided ? 

Ans. A, 25ffgal. ; B, IS^jVgal.; C, 15^ gal. 

5. A, B, and C were partners in the coal trade ; A fur 
nished $5000, B $7000, and C managed the business; thej 
gained $2400 ; what was the share of each, if C received as 
much as both A and B ? 

Ans, A% $500 ; B^s, $T00; C% $1200. 

6. Three persons engage in cotton speculation ; A con- 
tributed $6400, B $1200, and C $5400 ; they lose | of theii 
stock by fire, and gained on the remainder f of cost ; what 
was the gain of each ? 

Ans. A% $2048 ; B's, $2304 ; C's, $1728. 

7. ^Squire Jones left by his will $5000 to his wife, $3500 
to bis son, and $4500 to his daughter ; but upon settling hia 
estate it was found to amount to only $10400 ; how much 
did each receive ? 

Ans, Wife, $4000 ; son, $2800 ; daughter, $3600. 

ST7FFI.EME1TTAH7 FROBI.EMS. 

To be omitted unless otherwise dii*ected. 

8. A, B, and C go into* the lumber trade with a joint capital of 
$9500; at the end of a year it is found that A's gain is $1650, B's 
(1600, and C's $1600; required each one's stock. 

Ans. A's, $3300; B's, $3000; C's, $3200. 

9- A shipping firm gained one year $4200; A's stock was $6500, 
B's stock, $5300, and C'sgain $1250; required C's stock and A's and 
B's gain. Ans. A's, $1625; B's, $1325; C's stock, $5000. 

10. A, B, and C form a partnership for carrying on a nursery; A 
contributes $8!K), B $600, and C 10 acres of land on which to estab- 
lish the nursery; their first year's profits are $1500, of which C re- 
ceives $660; what are A's and B's gain, and the value of C's land 
per acre? 

Ans. A's, $480; B'a, ^^^\ %W^^t V5t», 



' / 
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CXDMPOUND PARTNEK8HIP 

591. In Oompound Partnership the capitals of the 
partners are employed for- different periods of time. 

CASE I. 

593* When the profits and losses are divided in 
proportion to capital and time, 

1. Two persons enter into partnership and gain $328 ; A 
pat in $800 for 5 mo., and B $700, for 6 mo.; what was each 
man's share of the gain ? 

Solution. — $800 for opebation. 

? ??An^r ^ equivalent ^qq X 5 = $4000 = A's for 1 mo. 

i2,IJ"y^ ^^^ ^ ^^' » . $700 X 6 = $4200 = B's fbr 1 mo. 
$700 for 6 mo. eqiuva- "SH^i?^ ^ y f ^ 

lent to $4200 for 1 mo. ; *^200 = whole for 1 mo. 

hence the entire capital } JJ J = }^ = A's share of capital, 

is equivalent to $8200 M| = f{ = B's share of capital, 

for 1 mo. The rest of $328 X H = $160, A's gain, 

the solution may be $328 X fi = $168, B's gain, 
given as in Simple Part- 
nership. 

Rule. Multiply each partner'' s capital by the time it wat 
employed^ and divide the gain or loss in proportion to these 
products. 

WRITTEN EXERCISES. 

2. A, B, and C engaged in partnership ; A had $500 in 
trade for 9 mo., B $800 for 8 mo., and C $1200 for T mo.; 
they ^ain $488.T0; what was each one's share of the gain 7 

Ans. A% $113.94 ; B's, $162.06 ; C's, $212.10 

3. Four gentlemen rented a pasture-field for $62.40 ; the 
first put in 3 horses for T weeks, the second 4 horses for 8 
weeks, the third 2 horses for 13 weeks, and the fourth 6 
horses for 5 weeks ; what should each pay ? 

^ns.'$12.60; $19.20; $15.60; $15. 

4. A, B, C, and D agree to clear a tract of woodland for 
$120 ; A worked 9 days of 10 hours each, B 15 days «f 6 
hours each, 10 days of 9 hours each, and D 3 weeks 5 
hours a day ; what does each receive ? Ans. $30 

^- Mr, Allen commenced business w\tla %\Q0^^ e«^\\.«\ \ ^\. 
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the end of 3 months he took in Mr. Green, with $7000 capi- 
tal, and at the end of 6 months Mr. Handy with $3000 
capital ; at the end of t^e year they had gained $4020 ; 
required the share of each. Arts. $2400; $1260; $360. 

G. Two persons, A and B, were in partnership 2 years ; 
k &t first put in $2500 and B $3000 ; at the end of 9 mo. A 
took out $800 and B put in $500 ; they lost in 2 yr. $3825 ; 
> hat was each one's share of the loss? 

Arts. A% $1440; B% $2385. 

7. Three drovers, A, B, and C, hire a pasture for $51. TO 
for 5 mo.; A put in 60 cows, B 80 cows, and C 90 cows; at 
the end of 3 mo. A sells ^ of his, B J of his, and C ^ of his ; 
how much rent ought each to pay ? 

Ans, A, $13.00; B, $18.00 ; C, $20.70. 

SI7FFIiSME2TTAH7 FROBIjEMS. 
To be omitted unless otherwise directed. 

8. A and B went into the hardware business, A's capital being 
to B's as 5 to 7; at the end of 6 months A withdraws J of his capi- 
tal, and B ^ of his, and during the year they lose $1430; what was 
each man's share of the loss? Ans, A's, $585; B's, $845. 

9. Brown's capital was in trade 6 mo., Black's 8 mo., and 
White's 10 mo. Brown's gain v-as $750, Black's $1200, White's 
$800, ind the whole capital, $19880; how much did each own ? 

Ans.. $7000; $8400; $4480. 

RsiCARK— Find each one^s gain for 1 mo., and divide the whole ca])ital in 
that proportion. 

CASS U. 

998. ^lieu the proportion of profits or losses is fiaced, 
and interest is allowed for the difference between each 
partner's proportion of capital and the amount he 
a^tnfdly contributes. 

1. A and B form a partnership ; A contributes $1700, and 
is to have f of the profits ; B contributes $700, and is to 
have ^ profits ; each partner is to receive or pay interest ax 
the rate of 6% per annum for any excess or deficit in his pro- 
portionate share of capital. At the end of a year the profiiii 
are $9QQ. Uow much has each gained *{ 
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OPEBATION. 

$1700 A contributed $1700 

700 § of 2400= $1600 

$2400 . Excess $100 

.06 

Int. for 1 year $6.00 

J of $2400= $80(» 
B contributed $700 

Deficit $100 
Int. for 1 year $6.00 

f of 900 = 600, and+ 6 =606, A's gain. 
I of 900 = 300, and — 6 = 29^ B's gain. 



Solution. — Total 
(capital is $2400. A 
sliould contribute § or 
$1600, and is entitled 
to 1 year's interest, or 
$6, on his excess. B 
should contribute }, or 
$800, and must pay 1 
year's interest, or $6, 
on his deficit. A 
eained f of $900 = 
$600, -r $6 interest = 
$606. B gained J of 
$900 = $300,- $6 in- 
terest = $294. 

Rule. — I. Find the interest on the excess or deficit of 
each partner^ s share of capital. If there are additions and 
withdrawals, subtract the interest on the former from the 
gross profits^ and add the interest on the latter to the gross 
profits. 

II. Divide the profits thus obtained in the required pro- 

portions^ adding or subtracting the interest dv-e to or by each 

partner respectively ^ and the result will be the net gain of 

each. For the present value of each share, add to each 

partner^s original stock the net gain and the additions, and 

subtract the withdrawals. 

Note. — The Interests on the excesses and deficits of capital exactly bal- 
ance each other, and will not change the profits. Thus, if one partner 
puts in $100 iiiore than his share, the other partners must have $100 less 
than theirs. 

WRITTE9i EXERCISES. 

2. A and B form a partnership. A contributes $4000 and 
is to have | of the profits; B contributes $2000 and is to 
have ^ of the profits ; each partner is to receive or pay 
interest at the rate of 6% per annum for any excess or 
deficit in his share of capital. At the end of the first year 
the profits are $1500, and nothing is withdrawn. Required 
the worth of each share. Ans. A, $5000 ; B, $2500. 

SXTPPIiBMBNTART PROBLEMS. 
To be omitted unless otherwise directed. 

S. The following year A adds, during the year, $1500 capital, 
averaging May 1; B adds $900, averaging Sept. 1. Profits $2400, 
and nothing withdrawn. Required the worth of each share. 

Am. K, %%\«^\ ^, ^VMi, 
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4. The following year neither partner ad^s capital, but A with- 
draws living expenses, $1500, averaging July 1, and B $1200, aver 
aging Sept. 1. The profits were |30()0. Required the worth of 
each share. Am. A, $8603.48; B, $3996.52. 

5. Fourth year: On tho first of the year A sells i of his share to 
C, who thus becomes a pirtner: A's proportion of profits to be J; 
B's I as before; and C's |. A adds capital Jan. 1, $1800, B, averag- 
ing Marr-h t, $900, and C, averaging July 1, $300. A withdraws liv- 
ing exp'^nses, averaging July 1, $1500, B, Sept. 1, $1200, and C, 
Nov. 1, $400. Profits, |i200. Required the worth of each share. 

Am, A, $8880.27; B, $5075.64; C, $2744.09. 

EQUATION OF PAYMENTS. 

594. Equation of Payments is the process of finding 
the mean or equitable time for paying several sums, due at 
different times. 

595. The Term of Credit is the time allowed for the 
payment of a debt. 

596. The Average Term of Credit is the time to 

elapse before sever/,1 debts due at dififerent times may in 
equity be paid togc^.her. 

597. The Equated Time is the date at which several 
debts due at different times may be paid in one sum. 

598. The Focal Date is the date from which we begin 
the reckoning in averaging an account. ' 

CASE I. • 

599. To find the average term of credit^ when the 
terms of credit begin at the same time. 

1. A owes B $150 due in 5 months, and $250 due in S 
months ; what is the average term of credit ? 

Solution. — A credit on $150 for 5 months operation. 

is regarded as equivalent to a credit on $1 for 150 X 5=750 

750 months, and a credit on $250 for 3 months 250 X 3 ^50 

is equivalent Ui a credit on $1 for 750 months ; -r?^ ffAn/Qa 

ind adding, we have the same as a credit on *^ )lo00(3f mo. 
{1, for 1500 months ; if $1 has a credit 1500 

months, $400 would have a credit of jj^ of 1500 months, which \r ^ 
nionths. Hence the 

22 H 
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Rule. — Multiply each payment by its term of credit, and 

divide the sum of the products by the sum of the payments; 

the quotient will be the average term of credit. 

Notes. — ^1. If there are cents in any of the payments, they may be re- 
)ected when less than 50, and reckoned at $1 when more than 50. The 
fraction of a day in the answer is also rejected when less than \y and 
reckoned as 1 day if more than \. 

2. It is o))jected to tliis rule that the interest on a certain sum not paid 
till after it is due, is more than the discount on the same sum paid an 
equal length of time before it is due. As practically, however, we gener- 
ally reckon bank discount, which is the same as interest, the rule seems 
not really to lie open to this objection. 

3. The time may also be found by dividing the sum of the interests on the 
payments, using any rate, by the interest on the sum of the payments for 1 
month or 1 day, according to the unit of time used in the calculation. This 
method is preferred by some accountants. 

WRITTEN £XEB€1SEB. 

2. Henry Smith owes Thomas Jones $6000, ^ due in 
3 mo., ;J in 4 mo., and the remainder in 6 mo. ; required the 
average term of credit. . Ans. 4^ mo. 

S. I owe $1500, ^ of which is due in 2 mo., $600 in 5 mo., 
and the remainder in 7^ mo. ; required the average term of 
credit. Ans, 4| mo. 

4. A person owes $300 due in 4 mo., $400 due in 5 mo., 
$700 due in 6 mo., and $1000 due in 8 mo. ; what is the aver- 
age term of credit ? Ans. ^-^ mo. 

5. I bought merchandise April 1, 1876, as follows: $4200 
for cash ; $2800 on 4 mo., and $1400 on 6 mo. ; what is the 
equated time of payment? Ans. June 11. 

6. A gentleman bought a house, agreeing to pay ^ in 
i mo., ^ in 9 mo., and the remainder in 1 yr. ; required the 
average term of credit. Ans. 7 mo. 

Remark. — Since the result will be the same whatever the sum owed, 
we may assume $1 as the capital, and proceed as before. 



To be omitted unless otherwise directed. 

7. A merchant owes a certain sum, ^ of which is due iu 4 mo., \ 
in 6 mo., ^ iti 12 mo., and the remainder in 8 mo.; requu*ed the 
average term of credit. Ans, 6^ mo. 

8. A owes a sum, ^ due on January 1, \ on May 1, ^ on July 1, 
Mod the remainder on Sept. 1; what is the equated time for the pay- 

went of the whole, estimating from the ^lat ot Jattoarj *? 
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CASE U. 

GOO« To find tlie equated time when the cridiu 
begin at different dates. 

I. I purchased of Stewart & Co. the following bill J 
(^oods : — 

Jan. 10, a bill amounting to $700 on 2 mo. credit 
Jan. 20, " " $500 on 3 mo. " 

Feb. 24; " " $800 on 3 mo. '' 

Vow, if I wish to make one payment of this bill, at wha« 
lime in equity will it become due ? 

Solution. — From the time operation. 

the first is due to the time the jjar. 10, $700x 00 = OOQOO 
Becond 18 due is 41 da., and to ^pr. 20, $500x41 = 20500 
the tune the third is due is May 24, $800x75 = 60000 
75 da.; hence, estimatmg from ^.^^ .,-.,. . ^^. . 

the time the first is due, the 2000 )80500( 40* da. 

second has a credit of 41 da., 

and t)ie third a credit of 75 da., and the first has a credit of no days. 
"We then average it as in Case I., and find the term of credit to be 
40* da. from March 10, the time at which the first debt is due ; hence 
the equated time of payment is April 19th. From the above we derive 
the following 

Rule. — I. Select the date at which the first debt becomes 
duCy and multiply each debt by its term of credit reckoned 
from, the date selected, 

II. Divide the sum of the products by the sum of th{ 
debts f and the quotient will be the average term of credit, 
estimated from the date selected. 

Note. — When the earliest date Is not the first of the month, it Is oftp* 
more convenient to take the first of the month as the standard date. 

WRITTEN EXERCISES. 

2* Mr. Johnson sold goods to one of his customers at dif 
ferent dates, as stated in the following bill : 

March 12, to the amount of $360 on 3 mo. credit. 
April 20, *' " $500 on 5 mo. " 

May 18, " " $340 on 4 mo. " 

July 30, " " $600 on 2 mo. " 

What is the average term of credit and also the equated uixvv 
for the payment of this bill ? Ann. Teini oi ct^^W., '^^^'^ <ivw. 

from June 1^ ; eqxL«A;ed \Sxxi%, "^^v^- ^ 
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8. Purchased of a merchaat, at different times, the fuUn^ 
iiig bill of goods: 

Feb. 14, to the amount of $600 on 6 mo credit. 
March 16, " " $600 on 6 mo. " 

May 10, " " $600 on 6 mo. " 

June 18, *' " $600 on 6 mo. " 

Required the equated time for the payment of the bill. 

An 8. Equated time, Oct. 15. 

4. I sold goods to Mr. Bowman at different times aud 
U:rms of credit, as follows: 

July 16, 1862, a bill of $800 on 3 mo. credit. 
Sept. 20, " " $500 on 4 mo. ** 

Oct. 12, " " $350 on 6 mo. " 

Jan. 24, 1863, " $450 on 4 mo. " 
March 10, " '* $600 on 3 mo. " 

If he gives me his note for the amount, when, in equity 
should it begin to bear interest ? Ans, Feb. 28. 

CASE III. 

001« When a debt due at some future time ha$ 
received partial paf/tnenta, to find wlien the remain^' 
der sliould be paid, 

1. A borrows $3000 to be paid in 8 mo.; 5 mo. before i 
was due bo paid $800, and 2 mo. before it was due he paid 
$600 ; bow long after the expiration of the 8 mo. may the 
balance remain unpaid ? 

Solution. — A crfedit on $800 for 6 mo. is operation. 

equivalent to a credit on $1 for 4000 mo.; a gQQ w ^-^ssAQf^ 

credit on $600 for 2 mo. is equivalent to a qqq X 2 = 1200 

credit on $1 for 1200 mo.; and adding, we --- — 

have a credit on $1 for 5200 mo.; hence ^^w 6200 

M600, the sum which remains unpaid, 6200 .. 

!}houId have a credit of y^^y of 5200 mo., 1600 ^^ ™^* 
which is Z\ mo. Hence 

Rule. — Multiply each payment by the time it was paid be- 
fore it was duSf and divide the sum of the products by the 
^um remaining unpaid. 

WRITTEN EXERCISES. 

2^« A harrowed $2400 to be paid m ^ lao.v i isv<c^« before 
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being due he paid $600, and 3 mo. before due be paid S1200; 
at what time in equity should the remainder be paid ? 

^ns. In 10 mo. ' 
8. I lent Mr. C. $1600 for 9 mo., ^ of which be paid in b 
mo., and ^ of the remainder in 6 mo.; how long, in equitj 
may the remainder remain unpaid ? 

Ans. 11 mo. after due. 

4. I borrowed of Mr. W. $400 for 3 mo.,' $600 for 5 mo., 
and $800 for 6 mo.; at the end of 4 mo. I paid him $1200; at 
what time in equity should the remainder be paid ? 

Ans. T mo. after borrowing. 

5. A milliner bought of Smith & Co., a bill of $240 for 
20 days, and $560 for 30 days; at the end of 16 days she 
paid $300, and at the end of 24 days she paid $350 ; when, in 
equity, should tbe balance be paid ? ' Ans, 56 days. 



AVERAGING ACCOUNTS. 

G02. Averaging an Account is the process of finding 
the mean or equitable time for the payment of the balance ol 
the account. 

1. In the' following account, required tbe balance auH 
the time when due : 
Db. Henrt Hardt. Cb. 



1876. 








1876. 








May 10 


To merchandise, 


200 


00 


May 20 


By Cash, 

ti it 


150 


00 


June 20 


It (( 


400 


00 


July 16 


200 


00 


Aug. 28 


(I « 


800 00 


Sept. 20 


U It 


200 


00 



OPERATION. 



Due. 


Time. Items. 


Products. 


Due. 


Time. 


Items. 


Products. 


May 10 
June 20 
Aug. 28 


00 

41 

110 


$200 
$400 
$300 


00000 
16400 
33000 


May 20 
July 16 
Sept. 20 


10 

67 

133 


$150 
$200 
$200 


1500 
13400 
26600 




$550 41500 
7900-5-350 = 22 J da. 



lleoee the balance is $350, and is due 23 da. aftet ^m \Q^ x^«X >a^ 
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Solution. — Select the date of the item first due as the focal date, and 
find the time the others are due after it ; tl\en multiplying each item bj 
the corresponding time, and taking the sums of the products, we find that 
if paid on the 10th of May ^he Dr. items must suffer a discount of $1 foi 
49400 days, and the Or, items must suffer a discount of $1 for 41500 
days. Subtracting the two sums we find that the Dr, side must suffer 
a discount of $1 for 7900 days more than the Or, side, hence $350, the 
oaiance of the items, must suffer a discount of j^jj of 7900 days, which 
is 22| days. Hence the balance is due 23 days after May lOtlx^ or June 
Ist. Hence we have the following 

Rule. — I. Find when each item is due^ take the earliest 
date as the focal date, find the difference between the focal 
daie and the remaining dates, and multiply each item by the 
corresponding difference, 

II. Balance the columns of products and also the columns 
of items, and divide the former by the latter : the quotient 
added to the focal date will give the equated time. 

III. If the two balances be on opposite side^ of the account, 
the quotient Obtained must be subtracted^ froTa the focal date. 

Notes. — 1. Other dates than the earliest might be selected as the focal 
date. If we reckon from the last date we have the interest instead of the 
discount. 

2. Instead of products we may obtain the interest at any per cent, on each 
Item, and divide the balance of interest by the interest on the balance of 
the account for one day ; the quotient wiU be the number of days to b« 
added to or subtracted from the focal date. « 



WRITTEN EXERCISES. 

2. What is the balance of the following account and when 
is it due ? Ans. Balance, $450 ; due Jan. 23d. 

Dr. Charles Harding. Cr. 



1872. 






1872. 




« 


Jan. 8 


To Mdse., 


$600 


Jan. 27 


By Cash, 
" 20 cows, 


'$500 


March 5 


To Sundries, 


$400 


April 10 


$400 


April 20 


To Mdse., 


$550 


May 16 


" Sundries, 


$200 



3. What is the balance of the following account, and when 
is it due ? Ans. Balance, $205 ; due July 3 Ist. 

Dr. Henry T. Osborn. Cb. 



1871. 








1871. 




i 


May 1 


To Sund. 


on 3 mo. 


$375 


July 20 


^7 


Cash, 


$300 


May 18 


u 


3 mo. 


$280 


Aug. 10 


"* ' $350 


/ June 20] *' 


3 mo. 


$700 


Amr. 31 


(( 


Merchandise, ] $350 
C»a\i, l^WJd 1 


July lejTo Cash, 




$350 \\ Sept. 1^\" 



SETTLBMBNT OF ACCOUNTS. 



84S 



4. The following account was settled by Mr. Kready giy- 
ing his note for the ba|ja,Dce ; required the face of the not« 
and the time when interest commenced. 

An8. Pace, $476; Int. Irom March 8th. 
Db. Benjamin Ebbadt. Cb 



1873. 








1872. 






AprilU 


ToMdse. 


on 2 mo. 


$650 


July 6 


By Cash, 

it u 


$500 


May 20 


^^ u 


3 mo. 


$550 


Sept. 28 


$850 


June 16 


u u 


2 mo. 


$475 


Oct. 12 


n u 


$450 


July 12 


u u 


2 mo. 


$850 


Dec. 4 


tt tt 


$250 



5. What is the balance of the following account, and if a 
note is given, when does interest begin? 

Ana. Balance $900; Int. from Dec. 18, 1871. 

Db. Smith, in aoc't with Bbadfobd. Cb. 



1872. 




1 


1872. 






March 19 


To invoice. 


,$900 


March 24 


By Cash, 
*^ Remittance. 


$300 


" 29 


" " 10 da. 


$800 


April 26 


$300 


April 20 


(( It 


$400 


July 17 


" Cash, 


$^ 


May 4 


U it 


$200 


Aug. 6 


U i( 


$600 



SETTLEMENT OF ACCOUNTS. 

603. An Account Current is a written statement of the 
debit and credit items of business transactions between two 
parties. 

004. The Adjustment of an account is the determining 
of the balance due at a specified date. 

005. An account is Settled upon payment of the 
adjusted bdlancCf or by carrying it to another account. 

In finding the cash balance, interest should be allowed on each item 
for the time between the day it is due and the day of settlement. 

Rule. — I. Find the interest on each item from the time U 
becomes due to the date of settlement. 

II. Add the interest to the item if dice before the date of 
zettlement, and subtract it when the item is due after the 
date of settlement. The difference of the sums of the re- 
sults on both sides of the account will be the cash balance 

Notes.— 1. An account may be adjusted by averaffing it and flivdlrk^m^ 
amount of the balance from the time it beoouioa oLuft tAl\ \.\vft \\.va% oS ««iw 
Uemenib 
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2. In averaging an account, we find at what dale the balance is due ; in au 
listing an account, we find whcit balance is due at a specified date. 

WRITTEN EX£B€ISES. 

1. Required the cash balance of the following accouni 
July 16, 1875, interest at 6 per cent. Ans. $200.60. 

Chables Panooast, in account with March & Co. 



1875 






1875 






Jan. 16, 


To Mdse. on 3 mo. 


450 00 


March 12, 


By Cash, 


200 00 


Feb. 24, 


" " " 3 mo. 


350 00 


April 18, 


300 00 


April 12, 


" " " 3 mo. 


300 00 


July 3, 


(( a 


400 00 



2. Required the cash balance of the following account, 
Aug. 8, interest 6 per cent. Ans. $150.1 tl. 



Walteb Rosb, in account 


WITH James Osborn. 






1874 




' 


J.874 






March 16, 


To Mdse., 2 mo. 


650 


00 


May 28, 


By Cash, 


500 00 


April 20, 


" " 2 mo. 


750 


00 


July 12, 


u u 


800 00 


May 24, 


" " 3 mo. 


875 


00 


July 20, 


U (( 


200 00 


June 12, 


" " 3 mo. 


575 00 


Aug. 4, 


(( (( 


700 00 



ACCOUNT SALES. 

GOG« An Account Sales is a written statement, rendered 
by an agent or consigiiee to the consignor, of the sales of 
goods consigned, the charges, and the net proceeds. 

GOT. Guaranty is a charge made for securing the 
owner against the risk of non-payment, when goods are 
sold on credit 

Expenses incurred in receiving the goods and all charges paid in cash 
are considered due the consignee wlien paid, but commission and after 
charges are due at the average maturity of the sales. 

An account-sales is averaged to find when the net proceeds become 
due, in order that the consignor may draw a bill of exdiange to fall due 
at the equated time. Except that the date of maturity of the comiuis- 
)ion and guaranty must be found by first averaging the sales, the account 
is averaged like an account current, the charges being the debits and 
the sales the credits. 

1. Account sales of 400 barrels of pork received from 
^^ibbs and Waterman of Chicago to be sold on their % and 
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1876 




Oct 


28 


Nov. 


11 


Nov. 


30 


Oct 


25 


Nov. 


30 


Nov. 


18 


« 


« 



Sold 100 bbl. pork 
" 250 " " 
« 60 " " 



200001b. @ 7/^ on 30 da. 
60000 " " 6f cash 
10000 " " 6\f 



u 



400 

Charges 
To Freight and Drayage 
Storage from Oct. 25 
Commission on $5025 @ 2\% 
Guaranty on $1400 @^% 



da. 


1400 




3000 




625 




6025 


342.50 




10.00 




113.06i 




36.00 


600 



66 



What are the net proceeds of the above accoaDt, and when 
is it due ? Ans, $4524.44 ; Nov. 20. 

2« A commission merchant in New York received a con- 
signment from Milwaukee, Sept. 1, 1874, of 800 barrels of 
flour, paying for freight $250, and drayage $27.50. He sold 
Sept. 3, 200 barrels @ $6.50 ; Sept. 12, 150 barrels @ $7 at 
30 days; Sept. 18, 250 barrels @ $6.75; Sept. 30, 200 bar- 
rels @ $7. The commission was 2^%, guaranty 2^%, and 
storage $40 ; required the net proceeds and the equated 
time. Anfi. $4960.44: Sept. 2B 
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SECTION X. 

INVOLUTION AND EVOLUTION. 

INVOLUTION. 

G08. Involution is the process of finding auj power of 
A number. 

G09. A Power of a number is the product arising fponi 
using the number several times as a factor. The number 
itself is called the first power. 

OlO. The Second Power of a number is the product 
obtained by using the number twice as a factor. Thus, 16 
is the second power of 4, since 4x4 = 16. 

Oil, The Third Power of a number is the product ob- 
tained b/ using the number three times as a factor. Thus 
64 i8 the third power of 4, since 4x4x4 = 64. 

612. The Fourth Power of a number is the product ob- 
tained by using the number four times as a factor ; the Fifth 
Power, five times as a factor, etc. 

013. The Degree of a power is indicated by a small 
figure, called an exponent , placed at the right and a little above 
the number. Thus, 5^ represents the 2d power of 5, 6*, the 
third power of 6, etc. 

Oil:. The Exponent indicates how many times the num- 
ber is used as a factor. Thus, 8^ denotes, that 8 is used as 
a factor thiee times ; that is, 8x8x8, which equals 512. 

The s^o»-d power of a number is called its square, because the are^ 
of a squ«u« & uals the product of its two equal sides. The third power 
of a nuipLe:^ is tailed its cubCy because the product of the three equa] 
lides ox a cuoe gives its contents. 

PBISrCIPI^ES. 

1. A power of a number is obtained by using the number 
as a factor as many times as there are units in the degree. 

2. The product of any two pouoers o/ a uumber equaU a 
ywer of the number denoted by the auta of iKc expcmft-ni* 
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For, If we multiply the cube of a number by the 4th power of th» 
Qumber, we will evidently have the number used seven times as a &ctor, 
or the 7th power of the number ; thus, 5* X 6* = (5 X 5 X 6) X .(^ X 6 
X 5 X 5) = 5^ ; and the same may be shown in any other case. 

3. A power of a number raised to any power equals a 
power of the number denoted by the product of the exponents. 

For, if we square the cube of a number, we will evidently use the 
number as a factor two times three times, or «ix times; thus, (6')* = 6' X 
5*, which, by Prin. 2, equals 6*, and the same may be shown in any 
other case. 

Note. — By means of this principle we can abbreviate the operation of 
inv'olution ; thus we can raise a number to the sixth power by squaring \u 
cube, or to the 12th power by squaring its sixth power, or cubing its 4tt} 
power, etc. 

MENTAI* EXEB€ISES. 

1. The cube of 4 equals 4 used how often as a factor T 

2. How often is 6 used as a factor \j\ finding the 5th power of 6 ? . 

3. How often is 5 used as a factor in the. cube of the square of 5 ? 

4. What power of 6 is 6^ multiplied by 6^ ? 

5. If we multiply 7^ by 7*, what power of 7 shall we have ? 

6. What power of 4 is equal to 4^ multiplied by 4* ? 

I. What power of 8 is equal to 8^ x 8» X 8*? 

8. What power of 2 is the square of the square of 2^ ? 

9. The square of a number equals 8 times that number ; what ii 
(he number ? 

10. What number multiplied by 6 gives J of the square of the 
number fpr a product ? 

II. What number multiplied by 16 gives | of the square of the 
number for a product ? 

12. What fraction multiplied by f equals f of the square of the 
fraction? 

13. What number multiplied by 12 and 9 gives f of the cube 61 
the number for a product ? 

WRITTEN EXERCISES. 

1. Find the square of 16. 

OPEBATIOM. 

Solution. — To find the square of 16 we multiply 16 j^g 

by itself and we have 256. To find the cube of 16 we 2.6 

would multiply 256 by 16. -—^ 

2. Square 15. Ans. 225. 6, Cube 14. Ans. 2744. 

8. Square 32. Ans, 1024. ?• Cube 35. Ans, 4281^. 

^. Square 76. Ans. 5116. 8. Cube W. Au^.^^W^^^. 

6. Square 205 Ans. 42025. 9. Cube ^^. Au%. ^X^^^"^ 
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Find the value of 

10. 452. Am. 2025. 

11. 24^ Ans. 13824. 

12. 39*. Ana. 2085136. 



18. (fj)». 
14. 8ax8«. 
16. 7*x7«. 

16. 12»xl2«. 

17. (i)»x(i)«. 



An8.{ii. 
Ana, 8«. 

Ana. 12«. 



18. (12i)«. Ana. 1953* 

19. (3.8)*. Ana. 208.5136 

20. (1.25)». Ana. 1.953126 

21. (15.5)^ ^n«. 57720.0626. 

22. 42x4»x4*. Ana.i^ 
28. (i)»x(|)^ Anarj^' 

24. (2.5)*x(2.5)«.^ws.(2.5)i» 

25. (3.3)2 X (3.3)«. Ana. (3.3)' 



SQUARING NUMBERS. 

615* There are Two Methods of squaring numbers, 
called the Analytic or Algebraic ^ and the Synthetic or Qeo 
metrical. 

616. The object of these methods is to find the law of 

forming the square, and thus prepare for corresponding 

methods of explaining Evolution. 

Note. — Teachers who prefer the geometrical method of explaining evo- 
lution may allow pupils to omit explaining involution by the analytic 
method, and vice versa, 

1. Find the square of 25 analytically and synthetically. 

Analytical Sol.— Twenty-five 
equals 20 plus 5, or 2 tens plus 5 
units. Writing this as 20+ 5, and 
commencing at units to square, we 
have 5 times 5 equals 5^, 5 times 20 
equals 5 X 20, 20 times 5 equal 5 X 
20, 20 times 20 equals 20^, and 
adding, we have 2024- 2 X (5 X 20) 



OPERATION. 



25=. 
25 = 



125 = 

50 =202 + 



20 + 5 
20+5 

6x20+5* 
5X20 



625 = 202 + 2.x (5 X 20)+ 5« 



•f- 52 ; hence the square of 25 equals the square of the tens, plus twice tht 
tens into the units, plus the square of the units, which we find to be 625. 



Geometrical Sol. — Let the line AB rep- 
resent a length of 20 units, and BH, 5 units. 
Upon AB construct a square, the area will be 
20* = 400 square units. On the two sides DC 
and BC construct rectangles, each 20 units 
long and 5 broad, the area of each will be 5 
X 20 = 100 and the area of both will be 2 X 
100 = 200 square units. Now add the little 
square on CG, whose area is 6* =25 square 
units, and the sum of the difierent areas, 400 
^200-h25=625, is the area of a square 

"VIP aifh is 26 



F K 



D C 

I 



. »» 



B H 
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NOTB. — When there are three figfures, after completing the Becond square 
%A above, we must make additions to it, as we did to the first square. Wher 
(.here are four figures, there are three additions, etc. 

WBITTEN EXEBGISES. 

Square the following numbers : 



~^- 



2. 


28. - 


Ans. 784. 


8. 


89. 


Ans. 7921 


3. 


84. 


Ans. 1156. 


9. 


97. 


Ans. 9409. 


4. 


39. 


Ans. 1521. 

1 


10. 


467. 


Ans. 218089. 


5. 


46. 


Ans, 2116. 


!!• 


703.. 


Ans. 494209. 


6. 


57. 


Ans. 3249. 


12, 


2005. 


Ans. 4020025. 


1. 


78. 


Ans. 6084. 


13. 


4628. 


Ans. 21418384. 



617* The following principles derived from the above 
rfolutions are important, and should be committed to memory ; 

PBINCIPI^ES. 

1. The square of a number of two figures , eqvuls the 
rEN824-2 times tensxunits+units^. 

2. The square of a number of three figures equals hun- 
DREDS^ + 2 times hundreds x tens+ tens^ + 2(hundreds+ 

rENS)XUNITS+UNITs2. 

01^« These principles may also be expressed in sjmbolH. 
Let u represent ' units figure, t tens, h hundreds, ai>4 T 
thousands, and a period between two letters denote their 
aiiiltiplication ; then we have ' 

(t+uy = t^ + 2t.u+u^. 
(h+t-huy = h^ + 2h.t+t^+2(ih+t).u+u^. 
(T+h+t+uy = T^ + 2T. h + h^+ 2(T+h).t ^ V •. 

CUBING NUMBEKS. 

619. There are Two Methods of cubing numbers, called 
I he Analytic or Algebraic^ and the Synthetic or Geometrical 
method* 

6!SO. The object of these methods is to find the law of 
forming the cube, and thus to prepare for correspond!.!^ 
methods of explaining Evolution. 
. /. Find the cube of 25 by the analyticaA iv\ftX.Vvo^ 






AL UNIOH 



sxsxa 



+ 3x5'x2U + 6' 



■lUAl. SOL.— 

.Squaring ^5 bj the 

TueiLud .alceiulj giveii, 

we have 20> + a X (S 

x20)+6'. We iheD 

multiply tbls by 2()-|-G. 

Five limcsS'equalsS', 

5 Limes 2 X 5 X 20 

egrials 2 X 6 X 5 X -0, 

\Ve neii muUlpl)' bj 20, Twenty limes 5' equals 20x5'. 

■imes 2 X 5 X £0 efjuiilB 2 X 5 X 20', twenty tunes 20» equkli SO' 

raking lilt sum gf \bv^e pruducta and webaveiirBl 5'; next, (met 6* X 2(l 

>iu8 (im<e 5" X 20 equali three times 6' X 20 ; neit ivrux 5 X 20' ploi 

•nee 5 X 20' equals Ihne llmcn 5X 20', "iJ neil we hiiTe 30' ; henof 

iO' = i;0'4-3xSX20' + 3X5' X20 + 5'. Therefore the cube of 

2a equok lAc cube oj the tea*, ptat tiree litnai tht sguare oj Ihx leiu Mo til 

vnt'ff, plus thref timee llif. lent tiUi' Ihe fpiare of the imUx, jjMt tht mis (^ th- 



>r 2 X 5' X 20, live times '20' equals S X20' 



I F ud the cube o 45 bv^ nj ne of ibe cub cal blnvks 




— Le \ Fg 1 rep- 
rtsM a c be whose s dcs a 40 units i* 
I'ontenU* will be 40 =64000. To incresss 
iXf diniensious by 6 miils we must add, 1st, 
< he tliree rectitngiJar slabs, B, C, D, Pig. 2 ; 
id, tlie three coraerpieces, E, F, G, Fie. 3 ; 
■'^1, ilie little cube H, Fig. 4. The three 
-Ube B, C, D, are 40 unitn Inng and wide and 

'• units :liick ; hence their pontenls are 40' X 6 X 3 = 24000; the or*). 
i^nlBof the comer pieoe.1, E, F, G, Fig. 3, whose lengili 16 40 and breMtb 
m6 tliiclmnw 5, equal 40 X B' X 3 = 3000; sa\i the contents nf the Ut . 
L Uecube H, Fi^. 4, eiiual 5' = 125; tenceiliip c 



40" = 64000 

4U' X 5x3 = 24000 

40x.^'X3= 3000 

5'= 12fi 

Hem* 45' = 9112t 



«-n/<W by F^. 4 niv B40nn+240nO+3Cl004-11i-=»UlI&. 
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NoTS. — When there are three fibres in the number, complete the second 
eabe ae aboye, and then make additions and complete the third in the same 
Okanner; or let the first cube represent the cube already found, and thee 
proceed uj* at first. 

Cube the following numbers: 



3. 


12. 


Ans, 1728. 


8. 


36. 


Ans, 46656. 


4. 


16. 


Ans, 4096. 


9. 


42. 


Ans. 74088 


5. 


18. 


Ans. 5832. 


10. 


65. 


Ans. 274625 


6. 


23. 


Ans. 12167: 


11. 


84. 


Ans. 592704 


7. 


34. 


Ans. 39304. 


12. 


327. 


Ans. 34965783. 



6S1« The following principles are important, and should 
be committed to memory : 

PBIN€IPI«ES. 

1. The cube of a number consisting of two figures equau 
TBNs^ -f 3 times tens^ x units + 3 times tens x units^ -4 
units'. 

2. T?ie cube of a number consisting of three figures 
equals hundreds' + 3 times hundreds ^ X tens+ 3 time^ 
hundreds X TENS* + TENs' + 3 times (hundreds + tens)* 
X units + 3 times (hundreds + tens) X units* 4- units* 

0S2« These principles may also be expressed in symboU 
as follows : 

{t+uY = f » -I- 3f 2.1^4- U.u^ -h t€» 

EVOLUTION. 

62|8« Evolution is the process of finding a root of s 
number. 

6S4L* A Root of a number is one of its equal tactors. 
Roots are of different degrees ; as, second^ third, etc. 

6!3^* The Square Root, or second root, of a number i& 
one of its two equal factors. Thus, 8 is the square root of 
64, since 8x8 = 64. 

6S6« The Cube Root, or third root, of a number is out 
of its three equal factors. Thus, 4 is the cube root of 6i4 , 
since 4x4x4^=64. 
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637« The Fourth Root, is one of the /our eqital tactorB 
ihe fifth root is one of the five equal factors ; etc. 

628. The Sjrmbol of Evolution is ^ ; thus, ^64 o? 
v/64, denotes the square root of 64 ; ^64 denotes the cube 
root of 64. 

6!S9. The Index of the root is a small figure placed in 
be angle of the symbol. The index indicates the degree 
>f the root. 

Boots are also indicated by the denominator of a fractional exponent; 
hus 9* denotes v^9 ; 27^ denotes ^27, etc. 

630* The following principles of involution are given 
to enable us to determine the number of figures in the root: 

PBINCIPIiES. 

1. ITie square of a number contains twice aa many fig* 
ares as the number itself^ or twice as many, less one. 

Dem. — ^The square of 1 is 1, and the square of 9 is 1* = 1 

SI, hence the square of a number consisting of one 9* = 81 

figure is a number consisting of one or two figures. 10' = 100 
The square of 10, the smallest number of two figures, 99* = 9801 
is 100, the square of 99, the largest number of two 
figures, is 9801, hence the square of a number consisting of two figares 
is a number consisting of three or four figures, that is, twice twOj or twic^ 
two less one, etc. The same may be shown for the square of a number 
consisting of any number of figures. 

2. The cube of a number contains three timss as many 

figures its the number itself or three times as many, less 

yne or two. 

Dem. — The cube of 1 is 1, and the cube of 9 is 1* = 1 

729, hence the cube of any number consisting of one 9* = 729 

figure is a number consisting of one, two, or three 10* = 1000 
figures. The cube of 10 is 1000, a number of four 99* = 970299 
igures, the cube of 99 is 970299, a number of six 
igures, hence the cube of a number consisting of two figures containe 
f(mry five, or six figures, that is, three times two, or three times two less one 
7r two. The same may be shown for the cube of a number consisting of 
ukY number of figures. 

EVOLUTION BY FACTORINO. 
<IS1. When the number is a perfect power and the fac- 
tors are easily found, the root of a number can be readily 
obtained by the following 
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Rule. — Resolve the number into its prime factors^ and 
far the square root form a product by taking one of every 
TWO equal factors; for the cube root one of every thbei 
equal factors ; etc. 

WBITTE]V EXEBCISES. 

1. Find the square root of 144. 

Soi^unoiT. — ^We first resolve the number into its 
prime factors. Since the square root of a number is 
one of its two equal £Eu;tors, we take one of every two 
eqnid factors and have 2 X 2 X 3=12i. Hence the 
square root of 144 is 12. 



NOTB. — ^We have marked the factors taken with a 
little star, and It wlQ be well for the student to do the 
tame In Ids solutions. 



Solve the following problems : 



2. V^256r 

8. V^44100. 

4. V^32400. 

6. ^13824. 

6. ^46656. 



Ans. 16. 
Ans, 210. 
Ans. 180. 

Ans, 24. 

Ans, 36. 



7. ^692104. 

8. 4^20736. 

9. ^1679616. 

10. ^248832. 

11, ^6489031744. Ans. 42. 



OPEBATIOir. 

2)144 

*2)72 

2)36 

*2)18 

3)9 

*3 

Ans. 84 
Ans. 12 
Ans. 36. 
Ans, 12. 



HEMTAI« EXEBCISES. 

1. The square of a number is 64 ; what is the number? 

2. I of the square of a number equals 27 ; what is the number? 

3. The square of twice a number equals 64 ; what is the number? 

4. The square of f of a number equals 100 ; what is the number? 

5. The square of twice a number is 18 more than twice the square 
of the number ; what is the number ? 

6. Twice the square of a number is 8 more than 6 times the square 
of hfdf the number ; what is the number ? 

7. Fifteen is 8 more than f of the cube of a number ; what is that 
number? 

8. f of the cube of a number is 10 more than the cube of § of the 
anmber ; what is the number? 

9. The square of a number divided by the number equals 8 ; wnat 
is that number? 

10. The square of a number divided by J of the number equals 12 
what is the number? 

11. The cube of a number divided by the nvunbei eQ^ia^&^ > ^\a9w 
m Ute number ? 

28 1 
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12. The 4tii power of a number divided by the square of the num 
ber equals 49 ; what is the number ? 

13. The square of a number divided by | of the uumber equala 
. il ; what is the number ? 

14. A number divided by 6 gives double the square root of the 
Dumber ; what is the number ? 

15. The square of a number multiplied by one-half of the numbei 
equals 32 ; what is the number ? 

16. J of jl^ of the square of a number, multiplied by f of | of the mj»r 
ber, eq^ials 4 ; what is the number ? 

SQUARE ROOT. 

633« There are Two Methods of explaining the general 
process of extracting the square root, called the Analytic 
or Algebraic Method, and the Synthetic or Oeometrical 
Method. 

633* The Analytic Method of square root is so called 
because it analyzes the number into its elements and derives 
the process of evolution from the law of involution. 

634. The Geometrical Method is so called because it 
makes use of a geometrical figure to explain the process of 
extracting the root. 

Note. — With young pupils who have a difficulty in understanding evolu- 
tion it will be well to drill them upon the method of doing the work, not 
requiring them to give the explanation until they are better prepared tc 
understand it; 

1. Extract the square root of 1225. 

Ai^AiiYTicAL SoLimoN. — Since operation. 

the square of a number contaim t* + 2tu+u^==122S (.80 

twice as m^my figures as th^ number iir ^s^-gQa qqq '5 

wlff or twice as many less (me. the — — - — 

square root of 1225 will consist of f''!^^ '^— ao 

two places, and hence will consist foT x "7^5 , -x - o^- 

of tens and units, and 1225 consists (2< + w).u = (60 -f- 5) X 5 = 325 

of tens* + 2 X tens X units-}- unitsK " 

The greatest number of tens whose square is contained in 1225 is 3 tens 
squaring the tens and subtracting, we nave 325, which equals 2 X te»w X 
umte4- wmte^ Now, since 2 X ^tw X wnite must be greater than uniis\ 325 
must consist principally of twice the tens into the units, hence if we divide 
by twice the tens we can ascertain the units. Twice tlie ten« equals 30 X 
2-= 60 ; dividing, we find the units to be 5 ; now finding 2 X tens X 
units -i- units*, or, what is the same, 2 X iefns-\-unitSy both multiplied by 
ifnus, which equaJa (60+5) X 5==325,aiidBu\>tNuctm%,TLO\JMa^^^^ 
Sence tbeaquare root of 1225 is 3 tens and 5 woita. ot ^. 
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OPERATION. 



Fig. 1. 



1225(30 
30^ = 900 5 



■ ■■■ ■ ■■ Ml ■ 1 

A 



METBICAL 80L. — 

ig. 1 represent a 
which contains 
jquare units, then ^n sx o Rf\ qo^; Qt; 
rject is to find the ^2^,\T^\ o^ ^ 
r of linear units in (60 -f 5) X 5 =325 

;e. Since the square 

imber consists of tioice as many places as th>e 
' itself y or twice as many less onty the square 
1225 will consist of two places, and hence 
nsist of tens and units, 
greatest number of tens whose square is con- 
in 1225 is 3 tens. Let A, Fig. 1, represent a 
whose sides are 30 units, its area will be 
900 square units. Subtracting 900 from 
ve find remaining a surface containing 325 
units. By inspection we find this surface 
ist principally of the two rectangles B and C, 
each of which is 30 units long, and since 
learly complete the square, their area is 
325 units ; hence if we divide 325 by their 
we will find their width. The length of 
. 30 X 2 = 60; dividing 325 by 60 we find 
vidth to be 3 units. Adding the length of 
tie comer square D, Fig. 3, whose sides are 
5, we find the entire length of the surface 
dng after the removal of the square A, is 
' = 65 units, and multiplying this by the 
we find the whole area of the remainder 
)5 X 5 ^ 325 square units. Subtracting 325 square units from 
are units left after subtracting 900 square units, nothing remains, 
re the side of the square whose area is 1225 square units is 8fi 
hence the square root of 1225 is 35. 





Fig. 2. 




B 


D 












C 









Fig. 3. 


, 




D 



















2S. — 1. Whfin there are three figures in the 

)y the analytic method we use the formula 

ee terms ; by the geometrical method, alter 

Qg the first rectangles and small square, 

e two rectangles and a small square remaining, 

we remove as before. 

I practice, we determine the number of figures 

root by pointing ofif the number into periods 

figures each, beginning at the right; we also 

late the work by omitting ciphers and condensing the other par^ 

ing only the trial and <r«e divisors. For illustration seesoluttct 



OPERATIOF 

'l0-49-76(834 
3 9 

62 149 
644 124 

2576 
2676 



margin. 



bis can also be explained by building up the square instead of separst 
Qto its parts, for which see MamLol, 

le. — I. Begin at units^ and separate the number into 
ds of two figures each, 

. Find the greatest number whose square is contained 
3 left hand period, place it at the riglit a% a qu«.\JV«t^ 
pt?/ t'^s square from the left hand period, aud annex w 
erz'oei to the remainder for a dividend. 
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III. Double the root found and place it at the left for a 
TRIAL DIVISOR ; divide the dividend^ excluding the righi 
hand term, by this divisor; the quotient vnll be the second 
U^rm of the root, 

IV. Annex the second term of the root to the trial divir 
160T for the true divisor, multiply the result by the second 
term of the root, subtract the product from thp dividend, and 
bring down the next period for the next dividend, 

V. Double the root now found for a second trial divi- 
sor, find the third term of the root as before, and thus pro- 
ceed until all the periods have been u^ed. 

Notes. — 1. Jf the product of a true divisor by a term of the root exceeds 
the dividend, the term must be diminifihed by a unit. 

2. When a cipher occurs in the root, annex a cipher to the trial divisor, 
Dring down the next period, and proceed as before. 

3. The square root of a common fraction is evidently the square root of 
each term. When these terms are not perfect squares, reduce the fractioo 
to a decimal, and extract the root When a number is not a perfect 
square, annex periods of ciphers and carry the root on to decimals. 

4. By squaring 1, .1, .01, etc., we see that the square of a 1* = 1 
iecinud contains twice m many decimal places m t?ie decimal, .1' = .01 
hence to extract the square root of a decimal, we point off .Ol^^.OOOl 
the decimals into periods of two figures each, counting from the 

iecimal point, and proce^ as in whole numbers. 



WBITTEN EXEBGISES. 

Extract the square root of 

1. 256. Ans. 16. 

2. 625. . Ans. 25. 

3. 129. Ans, 27. 

4. 1296. Ans. 36. 

5. 2401. Ans. 49. 

6. 4096. Ans. 64. 1 12. 5164801. 
Find the square root of 



7. 59049. 

8. 46656. 

9. 117649. 

10. 262144. 

11. 390625. 



13. m. 

!*•«*. 

15. iWr. 

16. iMf. 

17. .2209. 

18. .3136. 

19. .0729. 
SO. .015625 



Ans. W. 
Ans. \^. 
Ans. -J^. 
Ans. |-f . 
Ans. .47. 
Ans. .56. 
Ans. .27. 
Ans. .125. 



^718. 243. 
Ans. 216. 
Ans. 343. 
Ana. 512. 
Ans. 625. 
Ans. 2401. 



Ans. .256.. 
Ans. 7.29. 
Ans. 12.96. 



21. .065536. 

22. 53.1441. 
28. 167.9616. 

24. 4304.6721. Ans. 65.61. 

25. 5. Ans. 2.236+. 

26. |. Ans. .81649+. 

27. T^A-. Ans. .37966+ 
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APPLICATIONS OP SQUARE ROOT. 
635. The Applications of Square Root to problems 

involving geometrical figures are extensive. 

636* The Side of a square is equal to the square root of 
its area. 

HTBITTfiM EXERCISES. 

1. A man owns a farm in the form of a square which con- 
dains 10 acres ; how many rods in length or breadth is it ? 

Solution. — ^The 10 acres equal 10 X 160, or 1600 sq. rd.; extracting 
the square root, we have 40 rods. 

2. A man has a square lot of land containing 1440 acres ; 
how many rods in length or breadth ? Ans. 480 rods. 

3. A man has a rectangular board 128in. long and 3.2 in. 
wide, from which he makes a square table as large as possi- 
ble ; required its length. Ans. 64 in. 

4. A general trying to mass his army into a solid squar 
of 80 on each side, found he lacked 500 men to complete th 
square ; how many men in his army ? Ans, 5900. 

5. A general attempting to draw his army of 9480 men 
into a square found he had 71 men over; required thie num- 
ber of men in rank and file. Ans. 97. 

6. What would it cost to fence a square lot, containing 
160 acres, at the rate of $4 per rod? Ans. $2560. 

7. A general drew up his army of 27115 men in three 
<)qual squares, and found he had 168 over in the first, 132 in 

^ine second, and lacked 200 in the third ; what was the num* 
her of men in the side of each square ? Ans. 95. 

RIGHT-ANGLED TRIANGLES. 

6S7. A Right- Angled Triangle is a triangle which bar 
me right angle. 

638* The Base of a triangle is the ^^ 

(iide on which it stands ; as A6. 

639. The Perpendicular is the 
Bide which forms the right angle with 
ihe base ; as BC. 
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640« The Hypothenuse is the side opposite the rlghx 
angle ; as AC. 

641« The Principles of right-angled triangles are as fol- 
lows : ' 

PBINCIPIiES. 

1. The square of the hypothenuse equals the sum of th 
squares of the other two sides. 

2 . Hence, the square of either side equals the square oj 
ihe hypothenuse J diminished by the square of the other side. 

Note. — The smallest integers which can express the relation of the three 
tides of a right-angled triangle are 3, 4, and 5. We may have an Infinite 
number of right-angled triangles with their sides in this relation. Other 
relations are 5, 12, and 13 ; 8, 13, and 17, etc. 

WBITTEN £XEBCISES. 

1. The two sides of a right-angled triangle are 51 and 68 
inches respectively ; required the hypothenuse. 

Solution.— Hypothenuse=v^512+682-= \/7225 = 85, Am. 

2. The hypothenuse of a right-angled triangle is 116, the 
base 92; what is the perpendicular? Ans. 69. 

3. A ladder 65 ft. long is placed against a house so that 
its foot is 25 ft. from the house ; how high does it reach ? 

Ans. 60 ft. 

4. A rectangular lot of land is 1080 rods long and 810 
rods broad ; what is the distance between two opposite cor- 
ners? Ans. 1350 rods. 

5. Two vessels sail from the same port, one sails north 3 

miles an hour, the other west 4 miles an hour ; how far are 

• 

they apart in 2 days ? Ans. 240 miles. 

6. A ladder 82 ft, long stands close against a building ; 
how far must it be drawn out at the bottom that the top 
may be lowered 2 feet ? -4 ns. 18 ft. 

7. A pole was broken 52 ft. from the bottom, and fell so 
that the end struck 39 ft. from the foot ; required the length 
of the pole. Ans. 117 ft. 

8. A ladder 130 ft. long, with its foot in the street, will 
reach on one side to a window 78 ft. high, and on the othet 

tc a window 50 ft high ; what is t\ie ^\dlh of the street? 
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SIMILAR FIGURES. 

042« Similar Figures are those which have the same 
form. Thus, circles are similar figures ; also squares, etc. 

B43« The Principles of similar figures derived from 
geometry are as follows : 

PBIIir€IPI«ES. 

1. The areas of all similar figures are to each other a 
the squares of their like dimensions. 

2. HencCf the like dimensions of similar figures are t^ 
each other as the square roots of their areas. 

WRITTEN EXERCISES. 

1. The area of a rectangle is 270 and one side is 18 ; what 
18 the area of a similar rectangle, the longer side being 24 ? 

Solution. — Since the rect- operation. 

angles are similar, their areas ^jea of 2d : 270 : : 24« : 18« 
are as the squares of their cor- 

respondmg sides; hence we Area of 2d = -^^^^^^ = 480, ^rw. 
have the proportion m the mar- 18* 

^pn. Cancelling and multiply- 
ipg, we have 480. 

2. There are two circular gardens, one 6 rods in diameter 
and the other 30 rods ; the second is how many times as 
large as the first? Ans. 36 times. 

8. I have a lot 20 rd. long and 16 rd. broad ; what are the 
dimensions of a similar lot 4 times as large ? Ans. 40 ; 32. 

4. The area of a circle, whose diameter is 20 feet, is 314.16 
square feet; what is the diameter of a circle whose area is 
78.64 square feet? Ans. 10 ft. * 

&• A farmer has a rectangular field 80 rods long and 60 
wide ] what are the dimensions of another similar field con- 
saining 13^ acres ? Ans. 63^ rd.; 40 rd. 

6. If a horse tied to a post in the centre of a field by a 
rope 1 ch. 78 li., can graze upon an acre, what length of rope 
irould allow it to graze upon 5| acres ? Ans. 4 ch. 15^ li. 

7. If a pipe 1^ in. in diameter pour in a cistern 45 gal. in 
» given tinae, how much will a pipe 2 in. in diameter i^c^v« 
)d. id the same time f Au% %^ ^^iiu 
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8. If a pipe whose diameter is 1.5 in. fill a cistern in 5 hoari^ 
in what time will a pipe whose diameter is 3 in. fill the same 
cistern ? Ana. l^ hours. 

Suo. — It pours in 4 times as much, and fills it in ^ of 5 hours. 

9. Required the distance between a 

lower corner and the opposite upper 

corner of a room 48 feet long, 20 feet 

wide, and 39 feet high. 

Ans. 65 feet.- 



\ /\ 


/ • 


\/^\ 
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644. There are Two Methods of explaining the general 
process of extracting the Cube Root, called the Analytic or 
Algebraic Methody and the Synthetic or Geometrical Method, 

645. The Analytic Method of cube root is so called 
because it analyzes the number into its elements, and derives 
the process from the law of involution. 

646. The Geometrical Method of cube root is so called 
because it makes use of a cube to explain the process. 

!• Extract the cube root of 91125. 



Analytic Solution. 
^^ince the cube of a 
number consists of three 
times OS many places as 
the number itself, or of 
three times as many less one 
or twOy the cube root of 
91 125 will consist of two 
pjaces, or of tens and 
units, and the number 
itself will consist of ten^ 
4- 3 X tem^ X units+ 3 
X tens X units* -^-unit^. 

The greatest number 
of tens whose cube is 
contained in 91125 is 4 
tens. Cubing the tens 
and subtracting, we have 
27125, which equals 3 X 
tens* X units + 3 X tens 



OPERATION. 

91125(40 
40» = 64000 6 



tried divisor, 3 X 40* =4800 

3X40X5= 600 

5*= 25 



true divisoTf 5425 



27125 45 



27125 



SHOWN BY LETTERS. 



t»+ 3<» X «+ 8«X u«4- tt» = 91125( 45 
(» = 40» =64000 



3i*Xtt+3^X w* 


+ 


«»= 27125 


3«« X 3 X 40* 




4800 


St X w — 3X40 X 5 




600 


w*=5* 




25 



{St*+ Zt X w + w')Xm = 5425 X 6 =27125 



X uniU^+unitt^, Now, since 3 X tens* X units is much greater than 
SXiene X unUi^ -f- WTiite*, 27125 consists principally of 3 times teiM* X 
wwSr.' henodf if we diride bj 3 times teiu^, we casi «aic:«c\aui Ul« uiuCa 




CUBE ROOT. 

Is 3 X 40' = 4S0O [ di-riding bj 4800, we 6nd i he t 
1 Gad 3 times tnu X uniU equal k> 3 X 40 x S = I 
= 25, and adding 'liew andinulliplying byunii*we h 
(3 lent' -|- 3 lent x unUi -k- uniU'J X oniia, wliich equaU G425 X ' 
87126 ;Bublracdng,notiiing remaing, hence the cube root of 91125 is 
Fig 1 Fig a 




91125(40 
40" =64000 _6 
127125 46 
3x40" = 4800 
3x40x5= 600| 
6'= 26 1 

6426I27126 



Okometeical Solution.— Let 
Bg 1 represent the cube which 
oontaina 91125 cubic unit£, then our 
rbject is lo find the number of 1 inear 
■mils in its edge. The Diiniberof 
Ivnu in the root, found as before, is 
Iwo. The greaWst number of tens 
iriioae cube is contained in the given 
number is 4 tens. Let A, Fig. 1 , re- 
present a cube whose sides are 40, 
ItB contend will be 40" = 64000. Subtracting 64000 from 91126 wc 
End B remaiiider of 27125 cubic units, which hj removiog the cabi' 
A from Fig. 1, leaves a solid represented bv Fig. 2. 

Inspecting Ibis solid, we perceive that the greater part of it consiiti 
of the ihrei; rectangular slabs, B, C, and D. each of which in 40 units ir 
length and breadth, hence if we divide 27125 by the sum of the areas of 
oae face of each regarded as a base, we can iwcertain their thickneHi, 
Theareaofafaoe ofonepkbis 40*= 1600, and of the three, 3 X 1600, 
= 4800, and dividing 27125 by 4800 we have a quoCcnt of 5, hence 
the thickness of the slab is 5 unite. 

Bemoving the recUingnlar slabs, there remain three other rectangnlar 
•olids, E, F, 0,M shown in Fig. 3, each of which ib 40 mtiiIs \ini^ " ' 
niiils lhick> oence Ihe surface of a lace ot eac\iis45l x b^'ttfcwjpK 
lad of the Ibree i( Js 3 X 40 X 5 = 000 squat* moU. 
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Finally removing E, F, and G, there remains only the little comei 
cube H, Fig. 4, whose sides are 5 units, and the surface of one of its fJEu^f 
5^=25 square units. We now take the sum of the surfaces of the solids 
remaining after the removal of the cube A, and multiply this by the 
common thickness, which is 5, and we have their solid contents equal to 
(4800 + 600 -I- 26) X 6 = 27125 cubic units, which, subtracted from the 
number of cubic units remaining after the removal of A, leaves no re- 
mainder. Hence the cube which contaius 91125 cubic units is 404- 6^ 
or 45 units on a side. 

Note. — This can also be explained by building up the cube iTiBt/iiftil o^ 
•eparating it into its parts, for which see Manual. 

647* We will now solve a problem with three figures Id 
the root*, indicating the solution by means of letters, and ab* 
breviating the operation as in practice. A point like a period 
indicates the multiplication of the letters. 

OPERATION AS IN PRACTICE. 



SHOWN BY LETTERS. 

Mu 
14348907(243 
8000000 



U-SiS-SOTCSiS 

23= 8 



A8=aoo8 

3^2^3X2002 =120000 

S/i.< = 3X200X40= 24000 

^2 z== 402 =r 1600 



146600 



6348907 



5824000 



22X800=1200 

2X4X30= 240 

42=_J6 

1466 



6348 



5824 



3(A +02= 3X2402 
J(A-f<)t*= 



3X240X8: 
u2_32 



172800 

2160 

9 



174969 



524907 



524907 



242X800^=172800 

24X8X30= 2160 

82= 9 



174969 



524907 



624907 



NoTBS. — 1. By the geometric method, when there arc more than two flg^ 
ares we remove the first cube, rectangular slabs and solids, and smaU cube, 
and we have remaining three slabs, three solids, and a smidl cube, as before. 

2. The method employed in actual practice is derived from the other by 
omitting ciphers, using parts of the number instead of the whole number 
each time we obtain a figure of the root, etc. It will also be seen that by 
separating the number into periods of S figures each, we have the number of 
places in the root, the part of the number used in obtaining each figure of 
the root, etc. 

Rule. — I. Begin at units and separate the number into 
leriods of three figures each, 

II. Find the greatest number whose cube is contained in 
the left hand period, write it for the first term of the root, 
subtract its cube from the left hand period, a,nd annex the 
next period to this remainder for a dividend. 

III . Multiply the square of the first term of the root by 300 
for a TRIAL DIVISOR ; divide the dividendby it, and the resuU 
will be the second term of the root, 

IV. To the trial divisor add V) time% ih^ prodMM:^ of IKa 
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iecofid term of the root by the first term, and also the aqwire oj 
the second term ; their sum vdll be the true divisor. 

V. Multiply the true divisor by the second term of the root, 
8ubtrad the product from the dividend, and annex the next 
period for another dividend. Square the root now found, mul- 
tiply by 300, and find the third figure as before, and thus con 
iinue until all the periods have been used, 

N0TBS.--I. If the product of the true divisor by the term of the root ex- 
ceeds the dividend, the root must be diminished by a unit. 

2. When a dividend will not contain a trial divisor, place a cipher in the 
root and two ciphers at the right of the trial divisor, bring down the next 
peilod, and proceed as before. 

3. To find the cube root of a common fraction, extract the cube root of 
both terms. When these are not perfect cubes, reduce to a decimal and 
then extract the root. 

4. By cubhig 1, .1, .01, etc., we see that the cube, of a 
decimal contains three times as many decimal places as the 
decimal ; hence, to extract the cube root of a decimal, 
we point off the decimal in periods of three figures each, 
efmntingfrom the decimal point. 



13 = 1 

.13 = .001 
.013 ^ .000001 



' Find the cube 

1. 15625. 

2. 19683. 

3. 42875. 
it. 54872. 
^. 74088. 

6. 175616w 

7. 300763. 

8. 405224. 

9. 571787. 

10. 857375. 

11. 1860867. 



WRITTEN 

root of 

Ans. 25. 
^^6*. 27. 
• Ans, 35. 
Ans, 38. 
Ans, 42. 
Ans, 56. 

Ans, 67. 
Ans. T4. 
Ans. 83. 
Ans, 95. 
Ans. 123. 



EXERCISES. 



12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 



2571353. 
1124864. 
41063G25. 
130323843. 

389.017. 



Ans, 137. 
Ans, 104. 
Ans. 345. 
Ans. 507 
Ans, II 
Ans. 7.3. 



259.694072. ^ns. 6.38. 

4. Ans, 1.5874+ . 

5. Ans, 1.7099+ . 

6. Ans. 1.8171 + . 
|. ^ns. .873+. 



SHORT METHOD OF CUBE ROOT. 

648. A Short Method of extracting the cube root is pre- 
sented in the following modification of the ordinary method 
previously explained. The abbreviation consists in obtaining 
the successive trial divisors by a law which enables us to use 
our previous work. 

NoTB.~Thls method was suggested to me by Dr. Geo. W. Hull, who has 
used it for several years with great satisfaction. 



864 
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12- 



OFEBATION. 

14-706*125(245 
_8 

*J- d. 6706 




176425 T. D. 



882125 



1. Extract the cnbe root of 14706125. 

Solution. — ^We find as be- 
fore the number of figures in 
the root, and the first term of 
the root, cube, subtract and 
bring down the first period. 

We then find as before the 
trial divisor, 12, by taking three 
times the square of the first 
term, and dividing find the 
second term of the root to be 4. 
We then, as before, take three 
times the product of the first 
and second terms, and the 
square of the second term, and 
add these to the trial divisor as 

a correction to obtain the true divisor, 1456. We then multiply 1456 
by 4, and subtract and bring down the next period. 

We then, to find the next ii'CM dvoiaor, take the squa/re of the Uut 
term, which is 16, and add it ^o the previous tnie dvoisor and the two 
corrections (which were added to the previous trial divisor), and we 
have 1728 as the next trial divisor. 

Then to find the true divisor, we add 8 times the product of the 
last term of the root into the previous part of the root, and also the 
square of the last term, and have 176425 for the 1/rue dwisor. Mul- 
tiplying by 5 we have 882125. 

Note.— No rule need be given for the method, as It is merely a modifica- 
tion of the prcTious method. The true divisor is obtained exactly as 
before: the abbreviation in obtaining the trial divisor is easily remem- 
bered by noticing that it equals the sqiLare of the last term, plus the true 
divisor, plus the corrections used in finding thlit divisor. 

The method is indicated in the following formula: 

1. Tkub Divisor— Tbial DivisoR-|-PRODUCTi|-sQUARB. 

2. Trial Divisor— squarb-|- True Divisor-|-correctionb. 
The method is readily explained either by the blocks or the alge- 
braic formula. 

2. Extract the cube root of 105164048. 



Solution. —We find the first 
term of the root, the first tnal 
divisor, and the true divisor, as 
in the ordinary method. 

Then to find the next trial dim- 
sor, we square the 7, and take 
the sum of this square, the true 
divisor, and the correction to the 
previous trial dvoisor. We find 
the next true divisor 2^ in the 
ordinary method of cube root. 



OPERATION. 

105*154*048(478 
64 
48 — t.d. 



84 - 
49- 

5689 
49 — 



T. D. 



41154 



39828 



6627 — t.d. 

282 
4 

665524 T. D. 



1831048 



1881048 
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365 



75 

80 

^ 

7804 
4 — 



T. D. 



8. Extract the cube root of 145780726447. 

• 

Solution. — We find the 
first term of the root, the 
first trial divisor, and the 
first true divisor, as in the 
general rule. 

To find the second trial 
divisor, we take tJie sum 
of the square of 2, the true 
divisor, and the previous 
correction, and we have 
8112. We find the next 
true divisor by adding the 
usual corrections to the trial 
divisor, and have 820596. 

We find the third trial 
didsor by taking the sum 
of the square of 6, the pre- 
vious trus divisor, and the 
corrections, and we have 
830028. We find the next 
true divisor as before, etc. 

Extract the cube root of 



OFBBATIOir. 

145-780-726-447(52«8 
125 
t. d.' 



20780 



15608 



8112 — 
936 
36- 

820596 
36 — 



t. d. 



T. D. 



5172726 



4923576. 



830028- 
4734 



9- 



t. d 



83050149 T. D. 



249150447 



249150447 



4. 12326391. 

5. 34965783. 

6. 41063625. 

7. 277167808. 

8. 1879080904. 



Ana. 231. 
Ans^ Z21, 
Ans, 345. 
Ans. 662. 
Ans, 1234. 



9. 633839.779. 

10. 16348384872. 

11. 8427392875. 

12. 4.080659192. 



Ans. 85.9. 

Ans. 2538. 

Ans. 2035. 

Ans. 1.598. 



13. 16503.467336. Ans. 25.46. 



NOTB.— For other methods of extracting cube root, see Brooks^t Mghet 
Arithmetic. 

APPLICATIONS OP CUBE ROOT. 

649. The Applications of cabe root to problems in- 
volving geometrical volames, such as cubes, parallelopipe- 
dons, spheres, etc., are extensive. 

050. The Edge of a cube is equal to the cube root of it8 
ontents. 

WBITTEIf EXERCISES. 

1. What are the dimensions of a cubical chest which shal] 
contain 64000 cubic feet ? Ans. 40 ft. 

2. Required the number of square feet in one face of a 
cubical block whose contents are 405224 gu. ft. Ans. 5476. 

8. What is the entire surface of a. cube whose cubical 
contents are 91125 cubic feet? Ans, 12150 a<\. f<.^ 
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4. What is the edge of a cube which shall contain as niuci 
as a solid 20 ft. 6 in. long, 10 ft. 8 in. wide, and 6 ft. 9 in. 
high? Ans. 11.4 ft.—. 

5. What is the depth of a cubical cistern which shall 
contain 200 gal. (231 cu. in.) of water ? Ans. 35.9 in.— 

6. A farmer had a cubical bin which contained 50 bush- 
e's of grain ; what was iis depth ? Ans. 3.962 ft.+. 

7. What would it cost to plaster the bottom and sides of 
a cubical reservoir which contains 100 barrels of water, at 
6 cents a square foot? Ans, $16.85. 

SIMILAR VOLUMES. 

651. Similar Volumes are such as have the same shape, 
but differ in size ; as, cubes, spheres, etc. 

652. A Dimension of a volume is a length, breadth, 
height, diameter, radius, circumference, etc. . 

653. The Principles of similar volumes are derived 
from geometry. 

1. Similar volumes are to each other as the cubes of their 
like dimensions. 

2. Like dimensions of similar volumes are to each other 
as the cube roots of those volumes. 

WRITTEN EXERCISES. 

1. A man has two balls, one 6 in. in diameter, the other 
2 in. ; the ^st is how many times as large as the second ? 

Solution. — By the principle iibove operation. 

we have the proportion Ist : 2a : : 6* : 2* ; Ist : 2d : : 6^ : 2* 
and since the first term equals the 2a lst=2dx'(|)'*=2dx^* 
term multiplied by the ratio of the 3d l8t=2dX27 
to the 4th, we have 1st term =2d term 
(uoltiplied by the ratio of 6* to 2®, 

frhich is 2d term X (!)*, or. 2d X3», or 2dx27. Hence the dmSk 
is 27 times as large as Uie second. 

2. Required the^reiauon of two cubes whose dimensione 
are 3 in. and 15 in. respectively. Ans. 2d is 125 times Ist. 

S^ If & ball S in. in diameter we\g\i ^ povinds, how muc] 
^/ 4 in. in diameter weigb? Au%. ^\\\\i. 
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4v If a cubical box 4 ft. long, hold 51.43 bu. ofgraiu, how 
much will a cubical box 6 ft. long hold ? Ana, 173.58 bu. 

6. If a haystack 12 feet in diameter contain 15 tons, what 
is the diame^/cr of a similar stack of 120 tons ? Ans, 24 ft. 

6. If a man 5 ft. high weigh 150 lb., what is the weight of 
a man of similar build whose height is 6 ft ? Ans, 259^ lb. 

7« The sun is 885680 miles in diameter, and the earth 
7912 miles ; the sun is how many times as large as the 
aarthf Ans. About 112^. 

8. There are two balls whose diameters are respectively 
3 in. and 4 in. ; what is the diameter of a ball whose contents 
are equal to them both ? Ans. 4.5 in. nearly. 

Stto. — Cube 3 and 4, take their sum, and then compare this with either 
of the given balls. 

t 

HIGHER ROOTS. 

G54« Any root whose index contains only the factors 2 
or 3 can be extracted by means of the square and cube root 
according to the following principle : 

PBINGIPIiE. 

A root of a number equals a root of a root of the number ^ 
in which the product of the indices of the two latter roots 
equals the index of the former. 

Since the square of the cube of a number equals the sixth power, 
the sixth root of a number equals the square root of the cube root of' 
the number, and the same is true in any other case. 

WRITTEN EXERCISES. 

1. Extract the sixth root of 4096. 

Solution. — To find the sixth root of 4096 we first extract the squart 
root, which we find to be 64, and then find the cube root of 64, which ii 
4. Hence the sixth root of 4096 is 4. 



Required thd value of 

2. 4^625. Ans, 5. 

8. ^7297 Ans. 3. 

4. ^20t36. Ans. 12. 



6. ^390625. Ans. 5 

6. ^262144. Ans.^ 

7. ^^16ttt216. Ang. 4 



Note —Fut a ffenenl rule of Eyolution see BrooV^% HigHer A.ra>wv».>ft 
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SECTION XI. 
SUPPLEMENT. 

The SuppLBMENT contains additional matter for adraiioed oIasim 
It may be omitted in schools requiring a shorter coarse, or snol 
parts of it may be studied as the interests of the pupils indicate. 

05S. A Series is a succession of numbers, each derivei. 
from the preceding by some fixed law. 

O^G. The Terms of a series are the numbers whicL 
compose it. The Extremes are the first and last terms; 
the Means are the terms between the extremes. 

657. An Ascending Series is one in which the terme 
increase from left to right ; a Descending Series is one in 
which the terms decrease from left to right. 

ARITHMETICAL PROGRESSION. 

658. An Arithmetical Progression is a series of num- 
bers which vary by a common difl'erence; as 3, 6, 7, 9, etc. 

659. The Common Difference is the difierence betweeL 
any two consecutive terms ; thus, in the above series the 
common difl'erence is 2. 

GOO. The Quantities considered are five, any three of 
! which being given, the others may be found. 

QUANTITIES CONSIDERED. 

1. The first term. 3. The common difference. 

2. The last term. 4. The number of terms. 

5. The sum of all the terms. 

CASE I. 

001« Given, the first term, the cofnman differeneet 
and the number of terms, to find tJie last term* 

1. The first term is 3, the common difference 2, ftnd nnm- 
f^r of terms 10; required the last tftim. 
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tioiiUnoN. — The first term is 3, the sec- ofkratioit. 

and term eqaals 3 plus one« the common 2d=3 j 2 =6 

di^rence, the third term eqaals 3 plos 3d=Z \ 2x2=7 

twice the common difference, etc; hence 4th =3-1-2x3= 9 

the tenth term equals the first term plus hence 10th 8-4-2 X 9 21- 

mne times the common difference, which 
equals 3+2x9 = 21. 

Rule. — The last term equals the first term increased by 
fie common difference multiplied by the number of terms 
less one. 

NoTB. — ^In a descending series we must subtract Instead of adding. 

2. Given the first term 4, the commoD difference 3, to find 
the 12th term. Ans. 37. 

8. The first term is 3, the common difference 4 ; what is 
the 22d term ? Ans. SI. 

4t* Required the 76th term of a descending series, the Ist 
term being 80 and common difference |. Ans. 30. 

5. A man bought 50 yards of muslin at ^ cent for the 
first yard, 1 cent for the second, IJ for the third, and so on ; 
what did the last yard cost ? Ans. 25 cents. 

6. The amount of $100 at 5 per cent, for 1, 2, 3, etc., 
years, is respectively $105, $110, $115, etc.; what is the 
amount for 25 years ? Ans. $225. 

CASE n. 

0013« Given, the laM term, the camman difference, 
and the number of terms, to find the first term. 

. 1. Required the first term, the last term being 41, the 
number of terms 20, and the common difference 2. 

Solution. — From the rule in Case I., we operation. 
have 41 = 1st term 4- 19 times 2, hence we 41:= 1st 4- 2 xl9 
find first term = 41 — 19x2 = 3. lst = 41 2xl9=^8v 

Bole. — The first term equals the last term, diminished by 

the common difference multiplied by the number of terms 

less one. 

8. Required the first term, the last term being 95, com- 
mon difference 5, and number of terms 18. Ans. 10. 

8. A woman bought 25 yards of muslin at the rate of 25 
cents for the last yard, 24J for the next to Wi^ X^'eX, ^"^^ "^ 

OD , what did the first yard cost ? Ana. \^ ^»TiX3^ 

U K 
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4. A man traveled for 10 days, traveling 2^ miles fdrthei 
each daj, and on the last day he went 32^ miles; how far 
did he travel the first day ? Ans. 10 miles. 

CA8B m. 

003« Given, the first term, the last term, and thi 
number of terms, to find the common difference. 

1. What is the common difference, if the first term is T 
tke last 799, and the number of terms 100 ? 

Solution. — By Case I. we have 799=7 opebation. 

4" (99 times the common difference); hence the 799 = 7 _L 99 \/ ^jiff 
common difference equals (799 — 7) -r- 99, ^ 

which equals 8. diff.= i^^jzj = 8 

99 

Rule. — The common difference equals the difference of 
the extremes divided by the number of term^ less one. 

2. What is the common difference, if the first term is 4, 
the last 76, and the number of terms 25 ? Ans, 3. 

3. The amount of $100 at 5% lOr 25 years is $225 ; what 
is the annual interest ? Ahs. $5. 

^. The youngest of 11 children is 26 and the oldest 46 
years old, their ages being in arithmetical progression ; what 
IS the common difference of their ages ? Ans, 2 years. 

CASE IV. 

664. Given, the first term,, the last term,, and tJu 
common difference, to find the number of terms. 

1. What is the number of terms, if the first term is 100, 
the last term 8, and the common difference 4 ? 

Solution, — By Case II. we have 100 = 8 operation. 

+ (No. of terms— 1) X4; from which we 100=84- (n— 1) X 4 

have (No. of terms-1) X 4 = 100-8;and (n-l)x 4 = 100- 8 

No. of terms — 1 = (100— 8)-i- 4,orNo. of 100 — 8 

terms =(100 -8) -^4 +1=24. n = ^^^~— +1=24 

Rule. — The number of terms equals the difference between 
the extremes divided by the common difference, plus one, 

2. What is the number of terms, if the first term is 5, the 
fast 397, and the common difference 7 f Ans. 57. 

80 In what time will $200 al ^ pex ct^^\.. ^\m^^ yql\ax^«1 
•meant to $344 ? Aua* \^3^«^ 



t > 
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4. A laborer received 75 cents the first day, 85 cents the 
second, and so on till he received $3.75 a day ; how many 
days did he work ? Ana, 31 days 

CASE y. 

665« Qi/veUf the first term, the last term, and the 
number of terms, to find the sum of the series. 

1. Given the first term 2, the last term 18, and the nam* 
ber of terms 5, to find the sum of the terms. 

Solution. — To derive the operAlTION. 

rule, we &id by Case Ul. the g^j^^ 2+6+ 10+14+ 18 

common ainerence to be 4, Sum = 18+ 14+ 10+ 6+ 2 

Writing the series in its natural, ^ ^- . ^^ . ^^ . ^^ . ^^ 

and thin in an inverted order, 2 X Sum = 20 + 20+20+20+20 

we take the sum of the two series, 2 X Sum = 20 X 6 = (2 + 18) X 5 

and we have twice the suniy equal 2+18 

to 20 taken 6 times, that is, Sum=— -^^ — X6 = 60 

(2 + 18) X 5; hence, the sum ^ 

equals J of (2+ 18) X 5, which 

equals 50. Now (2 + 18) is the sum of the extremes^ and 5 is the number 

of terms ; hence we have the following 

Rule. — The sum of an arithmetical series equals half the 
sum of the extremes multiplied by the number of terms. 

2. The first term equals 3, the last term 65, and number 
of terms 20 ; required the sum of the terms. Ans. 680. 

3. How far can I walk in 8 days, going 25 miles the first 
day, and increasing the rate 4 miles a day? Ans, 312 mi 

4. A merchant paid 2 cents for the first yard of cloth, 5 
for the second, 8 for the third, etc.; how much did he pay 
for 75 yards? ^n«. $84.75. 

5. How many strokes, beginning at 1 o'clock, does the 
hammer of a clock strike in 6 hours? How many in 12 
hours ? Ans. 21 ; 78. 

6. 100 apples are placed in a row 2 yards apart, the first 
being 2 yards from a basket; how far will a boy travel, 
starting from the basket, to gather them singly into the bas- 
ket? Ans, 11 mi. 152 rd. 4 yd. 

7. A body will' fall 16^^ ft. in 1 second, 3 times as far the 
next, 5 times as far the third, etc.; bow iw VtXV \\. l^ \x3k ^ 
miiihte f Ana. \^ m\. %VV^^^^ 



f 
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GEOMETRICAL PROGRESSION. 

066. A Geometrical Progresaion is a csries of nnin 

berswbich vary by a oomcoou multiplier; as, 2, 6, 18, 54, etc 

667. The Bate or Ratio is the common multiplier; tbaa, 
in tbe above series, the rate is 3. 

668. In an Ascending aeries, the rate is ^eater than ■ 
nnit; in a. Descending aeries, .the rate is less than a anit. 

669. The Quantities considered are Gre, any three o( 
which being g;iveo, the others may be found. 

QDASTITIES CONBIDEBED. 

1. The first term, 3. The number of terms, 

2. The last term, 4. The rate, 

5. The sum of the terms. 

CASE I. 

670. G-iven, the first teiin, the rate, and the fttuHa 
bar of terms, to fiiul the last term. 

I. The first term equals 2, the rate 3, and the niimber of- 
terms 8 ; required the last term. 



I 



RoLDTios. — The 2d term eqaals 
2X3; the3cilermH5imla2x3mul- M = 2x 3 

tiplied by 3; or 2x3*, which ia Sd:=2x3' 

Ihe Iflt term into the second power 4Lh ^ 2 X 3' 

of the rate; the 4th Wrra equals hence 8th = 2x 3' = 4374 

2 X 3» multiplied bj 3, or 2x 3» 
which is the lat term into the 3cl 

power of the ra.te; hence the Stii term equals the first term into the Ttli 
[wwer of the rale, or 2 X 3', which equals 4374, Hence the 

Bule. — The last term equals the Jirst term mullipliedby 
the rate raised to a power one less than the number of terms. 

Note.— The table ofcompuuiid Intereet, Art, fill, can be derived bom tbll 
case, I plus the rate per cenC being the rii(«. 

2. The first term of a geometrical series in 3 and tbe rate 
2 ; what is the 10th term ? Ans. 1536. 

8. Tbe first term of a descending series is G4, and tbe rate 
18 i ; what is the 14th term ? Ans. y^. 

4. Tbe first term of a series is 2181 .tiic to,W va \ \ required 
(A«f IStb term. *■««*. -K- 
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6« The first term of a geometrical series is 1 and the rate 
2 ; what is the 30th term ? Am. 536870912. 

6. The first term of a geometrical series is 1 and the rate 
8 ; what is the 21st term ? An8. 3486784401. 

7* A merchant doubles his capital every 4 jr.; if he begins 
with $6000, how much has he at the end of 16 jr.? 

Am. $80000. 

8. A man bought 20 horses, agreeing to pay for them all 
as much as the last horse would cost^ at the rate of 2 cents 
for the first, 4 cents for the second, 8 cents for the third, 
etc. ; what did they cost? Am. $10485.76. 

CASS n. 

671« Given, the first term, the rate, and the last 
term or number of terms, to find the sum of the terms. 

1. The first term is 2, the rate is 3, and number of terms 5 ; 
required the sum of the terms. 

SoLunoK.— Writing opkration. 

theseriaexprefiBiii^the Sum = 2+ 6+ 18 + 64+ 162 

yam. and then multiply- ^^^ ^ 3^ g^ Ig^ 54 i ^^2+ 48€ 

ing by the rate and tak- ^-i — --r j^r — ■ ■ 

ing the difierenoe of the twice the 8um= ^ — 2 

two Beries, we have ftoia Sum= — — ?== 242. ^ns. 

thewm equals 486-2, ^ ^^t^ ^ns, 

and the sum equals i of 

486—2, which is 242. In this solution we obeerve that 486 is the last 

term, multiplied bj the rate, and that this is diminished by the first term, 

and the difference divided by the rate minus one ; hence we have the 

following 

Bole. — To find the 8um, multiply the last term by the 
rate, subtract the first term, and divide the remainder by 
(he rate diminished by unity. 

NOTB. — In a decreasiiig series we subtract the last term multiplied bj 
tlia rate from the first term, and divide by 1 minus the rate. 

2. The first term is 4, the rate 5, and the last term 500 -, 
required the sum of the terms. Ansl 624. 

8. The first term of a decreasing series is 64, the rate ^, 
. the last term 2 ; what is the sum ? Ans, 126. 

4. The first term of a decreasing series is 243, the rate ^; 
what is the sum of 5 terms 7 Am. ^^^ 

Ju A man bought \ 2 jards of oloib, g^TVug \ ^«u\. toe >^o» 
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first yard, 3 cents for the second, 9 cents for the' third, etc. ; 
how much did it cost? Atis, $2657.20. 

6. A mother gave her daughter 1 cent at birth, doubling 
it on each succeeding birthday ; how much was the daughter 
worth when she became 21 yr. of age? Arts, $20971.51. 

7« A lady thinking $1^ a yard too much for a silk dress 
containing 15 yards, agreed to pay 1 cent for the first yara, 
3 cents for the second, etc. ; which price was the greater and 
how much ? Ans, 2d, $71722.03 more. 

8. A man wishing to buy a horse, refused to give $250, 
but agreed to pay 1 / for the 1st nail in his shoes, 2/ for 
the 2d, 4 / for the third, etc. ; what did the horse cost, there 
being 32 nails in his shoes ? Arts, $42949672.95 

INFINITE SERIES. 

6713. An Infinite Series is a series in which the num- 
ber of terms is infinite. 

G73. In a descending series of an infinite number of 
terms, the last term becomes so small that it may be consid- 
ered zero ; hence the above rule becomes 

Rule. — The sum of an infinite series equals the first term, 
divided by a unit minus the rate, 

1. What is the sum of the infinite series 1, ^, ^, ^, etc 

Solution. — In this series the first operation. 

term is 1, and the rate ^, and the last ^ -^ 

term is regarded as zero ; hence we have Sum = ^=~= 2, Ant 

the sum of the series equal to 1 divided ■*■ a J 

by 1 — J or 1 -T- J, which is 2. 

2. Sum of the infinite series ^, J, ^, ^, etc. ? Ans. 1. 

3. Sum of the infinite series \, ^, ^, ^, etc. ? Ans. ^. 

^. Sum of the infinite series \f \, -^, •^, etc. ? Ans. •)-. 

5. A ball falls 8 ft. to the floor and bounds back 4 ft., then 
falling bounds back 2 ft., and so on ; how far will it move 
before coming to rest ? Ans. 24 feet. 

6. A hound and fox, 10 rods apart, run so that when the 
bound runs 10 rods the fox runs 1 rod, •US.y how far will 

the boand run to catch the foxY A<t\.«. 11^ irods. 



ANNUITIES. 876 



ANNUITIES. 

674* An Anntdty is a sum of money to be paid annually, 
or at some other regular interval of time. 

675. An Annuity Certain begins and ends at fixed 
times. A Perpetuity is an annuity which continues for ever. 

676. A Contingent Annuity begins or ends with some 
uncertain event, such as the birth or death of one or more 
persons. 

677. An Immediate Annuity begins immediately. A 
Deferred Annuity^ or Annuity in Reversion, begins at some 
future time. • 

678. The Forborne, or Final Value, is the sum of the 

amounts of all the payments on interest from the time each 
is due to th^ end of the annuity. • 

679* The Present Value is such a sum as put at inter- 
est for the given time and rate, will amount to the final 
value. 

680. Annuities are estimated at both simple and com- 
pound interest. We will give two cases under each. 

NoTBS.— 1. An Annuity Is a periodical Income. Such incomes may be 
secured by the payment of a certain sum of money. They may be ob- 
tained of Trust Companies, It is a popular form of investment In the 
National Debt of England. 

2. The adrantage of such an investment is that a larger rate of interest 
is received, since the capital invested is not to be returned. An old i)er- 
son may receive a very high rate on such an Investment. 

ANNUITIES AT SIMPLE INTEREST. 

CASE I. 

681* ^^ find the amount, or final valv^ of a/n an^ 
nuity at simple interest, 

1. What will be the amount, or final value of an annuity 
of $200 in 5 years, at 6 per cent? 
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SoLimoK. — If left unpaid ontil opsRAiioif. 

^n® u"^ ^L^J^l^^^. ^^l ^m^T Lastterm=$200+ 12 X 4=$24h 
will be $200 without interest, the $200 4- $248 

4th payment will have become $200 Sum = — — ^— — X 6 = $1120 
plus the interest for one year, which '^ 

IS $212 ; the 3d payment will have 

become $200 plus the interest for 2 yr., which is $224 ; the 2d payment 
$236, the Ist payment, $248, and the sum of these payments will be the 
final value or amount, which we find is $1120. These sums form an 
arithmetical series, of which the first term is the annuity, $200, the com- 
mon difference is the interest for 1 year, the number of terms is the time 
in years, and the sum of the terms is the final value. Hence we have 
the following 

Rule. — Take the annuity for the first term, the interest 

far 1 year for the common difference, and the time for the 

number of term^s; find the last term and then the sum of 

the terms ; this sum witl be the final value. 

NoTB.— When the payments are made semi-annually, quarterly, etc., 
che number of such periods will be the number of terms, and the intereBt 
Cor such time will be the common difference. 

2» An annuity of $400 was unpaid for 7 jr. ; what was 
then due, interest at 6% ? Ans. $33lt)4. 

3. An annuity of $600 was unpaid for 6 yr. ; what was 
tnen due, interest at 4 per cent. ? Ans, $3240. 

4. What is the final value of an annuity of $580 for 8/r., 
it 5 per cent ? Ans. $5452. 

5. A bought a house for $4000 and agreed to pay $500 
annually ; now if he neglects to pay what is due yearly, 
what wi)l be the sum due at the end of 8 yr., interest 6% 7 

Ans, $4840. 

CASE 11 

082. To find the present vtUue of an annuity at 
simple interest, 

1. What is the present value of an annuity of $200 for 
4 yr., at 6 per cent. ? 

Solution.— Since the present worth ofebatiok. 

of an annuity is the present worth of * Final value =$872 

the final value, we firet find the final $872 * 1.24 $703.22 -K 

value by Case I., and then find the pres- 
ent worth of this by Art. 496. The 

£nsJ VAlae we Bud is $872, and the proifiDt value of $872 is $708.82. 

^eoeti WB bstvb the folRomiOfi 
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Rule* — Find the final value of the annuity by Cane i., 
and then find the mresent worth of that sum 

^lifckf TEN EXERCISES. 

2. What must I pay for an annuity of $400 for 6 yr., at 5 
per cent. ? Ans. $2076.92. 

8. What is the present value of an annuity of $800 for 
10 yr., at 6 p^r cent. ? Ans, $6350. 

4. I have an annuity of $750 to run 12 yr., at 8% ; wiiat 
18 its present value ? Ans, $6612.24. 

5. A rented his house for $80 a quarter ; what sum paid 

at the beginning of the year would pay it, interest at 8 per 

cent.? ^ns. S305. 19. 

NoTB.— -Since the amounts form an arithmetical series, the time, rate, and 
yearly payment may he found by the different cases under Arithmetica] 
Progression, and it is therefore unnecessary to treat them separately here. 

ANNUITIES AT COMPOUND INTEREST. 

OSS* Anuuities are usually reckoned at compound inter 
est instead of simple interest. 

CASE I. 

OS4« To find the final value of an annuity eerUiin at 
ompound interest, 

1. What is the final value of an annuity of $300 for 4 yr.. 

at 6% ? 

Solution. — At 6^ $1 gives an opebatioit. 

annual income of $.t)6, hence to give 3qq _^ , og -— ^5000 

an income of $300 it will require as a.Ao^o^^^ i-, t. i- *, 

many times $1 as .06 is contained ^^'^^^^^ ^^* ^^^ ^^ ^^ 
times in 300, which is $5000 ; and QQ^^ 

if the annui^ remains unpaid for 4 $1312.386 .^ 
yr. at 6%, tiie amount due will be X 

the compound interest of $5000 for 4 yr. at 6 % , wmcb we find ii 
11312.89. Hence the following 

Btlle. — Divide the annuity by the rate, and find the com 
pound interest of the quotient for the given time and rate. 

Notes. — 1. Use the table, Art. 511, for finding the compound interest. 

2. An annuity at compound interest is really a geometrical progression, 
*the periodicaJ payment being \hQ first term, 1 plus the rate per cent., the 
rate, and the ffiaal value the »wni of the ierie». The exa.mpV«;& \r[i<\«:T \}&&t3k 
eaae could ther-e/ore be solved by Case II., in G©ometr\.c«iX1?to?::w.«^wv,\a!Ns\ 
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WKITTEN EXEBGI8SS. 

2. What is due me on an annuitj of $250, unpaid for 6 jr 
at 5 per cent. ? Arts, $1100.48. 

8. What is the final value of an annuity of $360 for t yr., 
at 6 per cent. ? Ans. $3021.78. 

4. Mr. B pays $40 a year for cigars ; how much more 
would he be worth at the end of 20 years, by investing thic 
sum at 8 per cent, compound interest ? Ans. $1830.48. 

5. Mr. A put $120 in a savings bank on the day his daugh- 
ter was 10 years old, and the same sum on each subsequent 
birtnday ; what will the daughter be worth when 21 years 
old, compound interest 6 per cent. ? Ans. $1904.39. 

CASS U. 

085. To find the present veUue of an annuity cer- 
tain at compound interest* 

1. What is the present value of an annuity of $300 for 4 
yr., at 6 per cent. ? 

Solution. — ^The final value operation. 

of this annuity, as found in Case Yinal value = $1312.89 

I., IS $1312.39, and the present |2 312.39 -j- $1.262477 = $1089.58 
worth of this sum is the present 
worth required. The com- 
pound amount of $1 for the given rate and time, as given in the table, 
Art. 511, is 1.262477, hence the- present worth of the sum is $1, and the 
present worth of $1312.39 is as many times $1 as $1.262477 is contained 
times in $1312.38, which is $1039.53. Hence the following 

Rule, — Find the final value as in the preceding case, and 
divide this sum by the amount of $1 at compound interest 
for the given rate and time, 

.WRITTEN EXERCISES. 

2. What must I pay for an annuity of $600, running 8 yr., 
at 6% comp. int.? Ans, $3725.88. 

3. Find the present value of an annuity of $480 running 
lOyr., at 8% comp. int. Ans. $3220.84. 

4. A can rent his house for $450, payable at the begin* 
aing of the year, or $120 payable quarterly; which is the 
ajore profitable, money worth 8 per cent. ? 

. Ans. Sd, HM. 
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6. B bought a house for 16000 down, or equal installments of 
$1200 a year, for 6yr.; which is the better for B, money being 
worth 6 per cent.? Ans, 2d, $99.21. 

Note.— For a fuller discussion of Annuities see Brooks^ s Higher Arith- 
metic, \ 

PAKTITIVE PKOPORTION. 

686. Partitive Proportion is the process of separating a 
number into parts which bear certain relations to each other. 

687« There are several cases arising from the various rela- 
tions which may exist between the parts into which a number 
is divided. 

NoTii.— The method of solution in analytical, and no rule need be g^iven 

CASE I. 

688« When one one part is a number more or less 
than another, 

MBNTAIi BXKRCISKS. 

1. The sum of two numbers is 42, and their difference 6; what 

are the numbers ? 

Solution,— since their difference Is 6, the less plus 6 equals the greater, 
which addea to the less, equals twice the less, plus 6, which equals 42. If 
twice the less, + 6= 42, twice the less = 42—6, or 36, once the les8»=i of 36, or 
18, and the greater = 18+6, or 24. 

2. Divide the number 45 into two such parts that one shall be 7 
less than the other. 

3. James and Joseph each earned a certain sum of money, and 
James received $5 as a Christmas present, when together they had 
$35 ; how much had each ? 

4. Mary and Busan had each the same number of peaches, but 
Mary having eaten 5 of hers, they together had 15 left; how many had 
each at first ? 

WRITTEN EXERCISES. 

1. William ind Henry have 693 oxen; how many has 
each, if William has 57 more than Henry ? 

Solution. — By the conditions of the prob- operation. 

lem, Henry's number plus 67 equals Wil- H'8 + 57 = W8 

liam's number, which, added to Henry's 2 H's4-67^693 

number, equals two times Henry's number, 2 H's ^ 636 

plus 57, which equals what they both have, j£»a -^ 3^3 

or 693 ; if twice Henry's number, plus 57, ^»g _3^ 375 
equals 693, twice Henry's number equals 693 

minus 57, which equals 636, and once Henry's number equals i of 636, 
which is 318, etc. 



NORMAL UNION ARITHMETIC. 

2* The number of sheep and cows belonging to a drover 
equals 427, and he has 125 more sheep than cows; how 
many has he of each? Arts, Cows, 151 ; sheep, 276. 

, 8. The sum of two fractions is fff , and their difference is 
^ ; required the two fractions. Ans. -^^ ; j^. 

4. Charles and William bought two houses, for which 
they paid $8976 ; but William's house cost $758 more than 
Charles's ; what was the price of each ? Ans, $4109 ; $4867. 

5. Mr. Jones, by his will, divided $10000 among his three 
sons ; to the eldest he gave $500 more than to the second, 
and to the second $1000 more than to the third ; what did 
each receive ? Ans. $4000 ; $3500 ; $2500. 

'CASK 11. 
689. Wlien one part is a number of times another , 
or a fraciiotial part of another, 

HENTAIi EXERCISES. 

1. Divide the number 24 into two such parts that 3 times one part 

shall equal the other. 

Solution. — By a condition of the problem, 3 times the first part equals 
the second, which added to the first, equals 4 times the first, which equals 
the number, or 24. If 4 times the first part equals 24, once the first part 
equals \ of 24, or 6, and 3 \'mes the first part, or the second part, equals 
3 times 6, or 18. 

2. John has 5 times as many apples as George, and together they 
have 36 ; how many has each ? 

3. A tree was broken off by a high wind so that the part standing 

was J of the fallen part ; if the whole height was 60 feet, what was 

the length of the parts? 

WBITTEIf EXERCISES. 

1. A and B together have 2538 acres of land, and B has 
5 times as much as A ; how many acres has each ? 

Solution. — By the conditions, 5 times A's num- operation. 

oer equals B's number, which added to A's number A's+5A*s =2538 

equals 6 times A's number, which equals 2538 g j^>g _- 2538 

acres ; once A's number equals i of 2538 acres, or ^>g ^ 423 

423 acres, and 5 times A's number, or B's number, B's = 5A'8 = 2115 
equals 5 times 423 acres, or 2115 acres. 

2» The cost of a horse and harness was $328 ; and the 
horse cost Y times as much as the harness ; what was the 
cost of each? Ans, Horse, $287; Harness, $41. 

8. A vessel and cargo, insured for $75,800, were lost at 
»/ what was paid on each if the cargo was valued at ^ as 

ah ^ the vessel ? Am. %\h\^^ \ %^^^^. 
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4. A, B, and C gained by a speculation $11480, of which 
A's share was twice aa much as C's, and B's 5 times as much 
as (7s ; how much did each gain ? 

Ans. A, $2870 ; B, $7175 ; C, $1435. 

CASE in. 

690. WTien a number of times one part equais a 
numher^ of tim^es another part, 

MENTAI. EXEBCISES. 

1. The sum of two numbers is 32, and 5 times the first equals S 
times the second ; what are the numbers? 

Solution.— Since 5 times the first equals 8 times the second, once the 
first equals f of the second, which, added to the second, equals | of the 
secondp^rhich equals 83, hence ^ of the second equals ^ of 32, which is 4, 
liud the numbers are 20 and 12 ' 

2. Jane has 10 plums more than Mary, and 5 times Jane's number 
equals 6 times Mary's ; how many had each ? 

3. Two-thirds of John's and William's money is $60 ; and 4 times 
John's equals 5 times William's ; what amount had each ? 

4. Four-fifths of the height of a tree is 80 feet, and 7 times the 
part below the first fork equals the part above it ; what is the length 
of the two parts? 

WRITTEN EXERCISES. 

4. A and B together have $630, and 5 times A's share 
eqnals 4 times B's share ; how much has each ? 

Solution. — Since 5 times A's share equals operation. 

4 times B's, once A's share equals f of B's, B's-t- 4 of B'8=$630 

and adding to B*8, we have f of B*8, which » ^f g»g __ ^30 

equals what both have, or $630 ; hence J of 1 qF g'g _. 70 

B's is $70 B's is $350, and A's $280. ^ B>g-- 35O 

A's = 280 
2. Two partners gain $7560, and 4 times the share of the 
first equals 5 times the share of the second ; required the 
share of each. Ana. $4200 ; $3360. 

8. Martin and Nelson bought 8450 acres of Michigan 
woodland; how many did each own, if 6 times Martin's 
equal 7 times Nelson's ? Arts,, M's, 4550 ; N's, 3900. 

4. Mr. Judson shipped to market 234 bushels of corn and 
oats ; how many bushels of each did he ship if 5 times the 
quantity of corn equaled 8 times the quantltY o^ <5^\&^ 

Ana, 144W. eoTVi\ ^^Xsvi.. oaxb. 
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5. An Illinois farmer raises 2500 bushels of corn and 
wheat, and 4 times the quantity of corn, + 500 bushels, 
equals 2 times the quantity of wheat ; what was the quan- 
tity of each ? Ans. Com, 750 bu. ; wheat, 1750 bu. 

CASE IV. 

691« When a fractional part of one part equals a 
fractional part of another part. 

HENTAIi EXERCISES. 

1. The sum of two numbers is 16, and ^ of the smaller equals ^ of 
the greater ; required the numbers. 

SoL'TTiON. — If \ of the smaller equals \ of the greater, \ of the smalle; 
equals f of the greater, which, added to f of the greater, equals f of the 
greater, which equals 16 ; hence \ of the greater equals \ of l^Bor 2. the 
greater equals 10 and the smaller equals 6. 

2. The difference between two numbers is 5, and \ of the first equals 
I of the second; required the numbers. 

3. James bought a coat and vest for $36, and ^ of the price of the 
coat equals J of the price of the vest; what was the price of ea<di? 

4. I have a cistern containing 165 gallons, which is filled by two 
pipes, and } of what one pours in equals ^ of what the other pours in; 
how much flows in through each ? 

WRITTEN EXERCISES. 

1. A and B have 210 acres of land, and | of A's share 
equals ^ of B's; how many acres has each ? 

Solution. — If } of A's share equals operation. 

f of B*8, \ of A's equals \ of f, or f of i j^»g __ 6 g^g 

B's, and J of A's equals 4 times ^, or ^ f ^>^ __ 2 g»g 

of B's share. Then ^ of B's share^ plus ^)g -^ s B»g 
f of B's share, which is A's, equals -^ of 7 B's-I-^^ B's = -V^ B's ^ 210 

B's, which equals 210 acres ; B's equals £»g _. 93 

98 acres, and A's equals 112 acres. j^^ _ - \i2 

2. Two neighbors raised 3800 bushels of wheat, and f of 
what one raised equals ^ of what the other raised ; how much 
did each raise ? Am, 2000 bu. ; 1800 bu. 

8, At an election the number of votes cast was 510, and | 
of the votes for one candidate equaled f of the votes for an- 
other : how many votes were cast for each ? Ana, 270 ; 240. 

4. In a ton of mineral rock ^ is lead and silver mixed in 
such proportions that f of the quantity of silver equals ^ of 
the quantity of lead ; how many pouiida oi e^tc^m «k. Vwi'l 

Ans. 40^ lb. aW.NeT\ ^^^^>ciA^ei., 
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5. The combined sialaries of a man and his wife, both 
teaching, amount to $2100, and f of the man's salary equals 
J of his wife's, plus $200 ; what is the salary of each ? 

^iw. $1300; $800. 

i 
CASE V. 

692* ^'^hen the parts are to each other as two or 
more numbers. 

HENTAI. EXEBCISES. 

1. The sum of two numbers is 25, aad the larger is to the smaller 
M 8 to 2; required the numbers. 

flOLUTiON. — Since the numbers are to each other as 3 to 2, if we divide 
as into 8 + 2. or5 equal parts, 8 of those parts, or \ of 26, will be the first 
number, 2 of those parts, or | of 25, will be the second number : ^ of 25 ia 
5, and | are 3 times 5, or 15, the first number, and f are 10, the second 
number. 

2. In a school of 60 pupils there are 7 girls to every 5 boys; how 
many of each sex in the school ? 

3. Divide 24 peaches among three girls so that their shares may b€ 
in the proportion of 1, 2, and 3. 

4. Three drovers bought 1200 head of cattle, the first paying $3 af 
jften as the second paid |4 and the third $5; how many head of cat 
tie sbotild each receive ? 

5. Divide the number 68 into two parts which are to each other as 
itoi. 

SUG. — Since the numbers are to each other as § to |, or as ^ to ^, or as 
8 to 9, if we divide 68 into 8 + 9, or 17 equal parts, etc. 

6. Divide the fraction } into two parts which are to each othei 
as i to f . 

7. Divide the reciprocal of 4 into two parts which shall be to each 
other as the reciprocals of 3 and 5. 

WRITTEN EXERCISES. 

1. A father divided $8704 between his two sons so that 
their shares were as 7 to 9 ; what was the share of each ? 

Solution. — Since their shares were as 7 to 9, operation. 

if we divide $8704 into 7 plus 9, or 16 equal 7-1-9^16 

parts, 7 of these parts, or -f^ of $8704, equal the i ^f 8704=544 
share of the first, and 9 of these parts, or -j^ of JL.=3808 

$8704, equal the share of the second ; ^ of $8704 Y -- 4qq« 

equals $644, ^\ = $3808, and A = $4896. ^ 
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2. Two dealers bought 32149 feet of hemlock boards and 
divided them in the proportioQ of 6 to 7 ; what quantity did 
each receive ? Ans. 14838 ft. ; 17311 ft. 

8. The capital of a firm amounts to $64800, and the shares 
of tlje two partners are to each other as 12 to 16 ; what is 
the share of each? Ans, $28800; $36000. 

4. A brother and sister inherited $26106, and the brother's 
share of the property was to the sister^s as f to f ; how 
much had each? Ans. $12366; $13740. 

5. Three partners divi(ie $75280, the profits of their busi- 
ness, into three parts whict are to each other as 4, 7, and 9; 
what is the profit of each ? Ans. $15056 ; $26348 ; $3387*^ 

6. In a composition of zinc and copper consisting of 5764 
lb., the two metals are to each other as the reciprocals of 5 
and 6 ; what is the quantity of each? 

Ans. 31441b.; 26201b. 
7. An eccentric old schoolmaster made a will which read 
as follows: '*! bequeath $4059 to my two sons in the propor- 
tion of I to 1^; which amounts are respectively equal to ^ 
and \^ of the amounts I bequeath to my two daughters ;" re- 
quired the share of each. Ans. $1980 ; $2079; $2200 ; $2268. 

CONJOINED PROPORTION. 

693. Conjoined Proportion is the process of comparing 
Qumbers so related that each consequent is of the same kind 
as the next antecedent. 

694. ^^^ method of treatment is analytical and presents 
one of the best illustrations of the beautiful process of Arith^ 

metical Analysis. 

Note. — Arbitration of Exchange, which has already been treatei| is an 
application of Conjoined Proportion. 

IIENTAI4 EXERCISES. 

I. If 4 oranges are worth 3 lemons, and 4 lemons cost 16 cents, 
wh&t is the cost of 20 oranges ? 

Solution.— If 4 lemons cost 16 cents, 1 lemon cost i of 16 cents, or i 
cents, and 3 lemons cost 3 times 4 cents or 12 cents ; ii 4 oranges cost as 
mucli as 3 lemons, which is 12 cents, one orange costs \ of 12 cents, or S 
cents, and 20 oranges cost 20 times 3 cents, or 60 cents. 

•i. How many pigs can be obtained for 3 cows, if 10 pigs are worth 
9 sheep, and 12 sheep are worth 2 cows? 
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3. How many oraages can you buy for 25 cents, if 4 oranges are 
worth 6 apples, and 3 apples are worth 5 cents ? 

4. If 12 sheep are worth 3 cows, and 12 cows are worth 6 horses, 
how many sheep could you exchange for 24 horses 7 

5. What will be the cost of 20 turkeys, if 2 turkeys are worth 4 
hens, and 3 hens cost $6 ? 

6. A can do twice as much in a day as B, and B can do 5 times as 
much as C; how long will it take A to do as much as C does in 20 
days? 

WRITTEN El^ERCISES. 

I. How many cents will 12 oi:aiiges cost, if 5 oranges are 
worth 4 lemons, and 6 lemons are worth 2 melons, and ] 
melon is worth 10 cents ? 

Solution. — If 1 melon is worth 10 cents, opebation. 

2 melons are worth 2 times 10 cents, or 20 JJ^xlX2xlO=32 
cents; if 6 lemons are worth 20 cents, 1 T» « 
lemon is worth | of 20 cents, and 4 lemons 

are worth | of 20 cents ; if 5 oranges are worth f of 20 cents^ 1 orange 
is worth I of I of 20 cents, and 12 oranges are worth ^ of f of 20 
cents, or 32 cents. ; 

Solution 2d. — We will represent the opebation. 

term we wish to find by x. Now, if we iq cents - 1 melon 

arrange the quantities so that each stands 2 melons - 6 lemons 

opposite its equivalent, as in the margin, 4 lemons - 6 oranges 

the product of the terms m the first col- ^2 oranges - « 

umn will equal the product of the terms 10X2X4X12 

in the second column ; hence the product Jc = — — -:_ — - — = 32 

of the terms in the first column, divided iXoXo 
by the product of all the terms in the 

second column, except x, will give the value of x. Hence the fol- 
lowing 

Bule. — I. Place the antecedents in one column and th€ 
consequents in another, with a hyphen between them, 

II. Divide the product of the terms in the column con' 
taining the odd term by the product of the terms in the other 
column, 

2* In a book bindery it was found 5 men do as much as 
7 boys, and 7 boys do as much as 10 girls; how many girls 
will it require to do as much work as 28 men ? 

Ans. 56 girls. 
8. What is the cost of 20 lb. of Singapore pepper, if 5 lb. 
are worth 21b. cloves, and 9 lb. cloves are worth 141b. white 
25 L 
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pepper, and 3 lb. white pepper are worth 10 lb. Calcutta 
ginger, and 4 lb. ginger cost 27/? Ana. $2.80. 

4. If 141b. Rio cofifee costs as much as 111b. Java, and 

6 lb. Java as much as 7 lb. Laguayra, and 17 lb. Laguayra 
as 18 lb. Jamaica, and 16 lb. Jamaica as 17 lb. Manila, what 
cost 20 lb. Rio if 15 lb. Manila cost $2.40 ? Ans. $3.30. 

6. If 11 shares of United Go's of N. J. are worth 16 
shares of Norristown, and 4 shares of Norristown are 
worth 10 of Pennsylvania, and 3 of Pennsylvania are 
worth 9 of Reading ; how many shares of Reading are 
worth 22 of United Go's ? Ans. 240. 

6. What will be the cost of 3 kegs of 2 d. sheathing nailg 
if 2 kegs of 2 d. nails are worth 3 kegs of 4 d. nails, and 5 
kegs of 4 d. nails are worth 6 kegs of 8 d. nails, and 9 kegs 
of 8 d. nails are worth 10 kegs of 10 d. nails, and 2 kegs of 
10 d. nails are worth $6.20 '/ Ans. $18.60. 

7. What will be the cost of 6 boxes of old layer raisins if 

7 boxes are worth 120 lb. new Valencia raisins, and 4 lb. new 
Valencia raisins are worth 7 lb. currants, and 11 lb. curraijta 
are worth 2 lb. shelled Languedoc almonds, and 6 lb. shelled 
Languedoc almonds are worth $1.98? Ans. $10.80. 

8. If James earns as much in 6 months as John does in 

8 months, and John earns as much in 4 months as Jonathan 
in 7 months, and Jonathan earns as much in 5 months as 
Josiah in 6 months, how long will it take Josiah to earn as 
much as James in 18 months ? Ans. 60| months. 
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MEDIAL PROPORTION. 

695. Medial Proportion is the process of combining 
two or more quantities of diflferent values. 

696. '^^e Mean Value is the average value of the com 
bination. 

Note. — The subject has been called Alligation j from alligoj I bind, a nftnu 
uuggested by the method of linking the figures with a line in solving ttt 
problems. 

CASE I. 

697* Given, the quantity and value of each, to find 
the mean value. 

Note. — ^This case was formerly called Alligation Medial. 

1. A mercbant mixed 24 lb. of sugar at 10 cents a pound, 
30 lb. at 14 cents, and 26 lb. at 20 cents ; what is the aver 
age price of the mixture ? 

Solution. — 24 lb. at 10 cents a operation. 

pound cost 240 cents, 30 lb. at 14 j^j^ a, a, 

cents a pound cost 420 cents, 26 lb. 24 (^ 10 = 240 

at 20 cents cost 520 cents ; taking 30 (m 14 = 420 

the sum we find 80 lb. cost 1180 26 (^ 20 = 520 

cents; hence 1 lb. cost ^^ of 1180 ^ ^^^ 

cents, which is 14} cents ; . hence the °^ ^^^ WcSd 

mean value of the mixture is 14} 1 " 80)1180 ■= 14|, ^ns. 
cents. From this solution we derive 
the following 

Bule. — Find the sum of the values of the ingredients and 
divide it by the sum of the ingredients, 

WRITTEN EXERCISES. 

2. A person mixed 25 lb. of tea at 50 cents a pound, 
34 lb. at 80 cents, and 41 lb. at $1.10; what is the mean price 
or quality of the mixture ? Ans, $.84f . 

3. A person mixed 18 gal. of wine at $.50, 26 gal. at $.80, 
20 gal. at $1.20, with 6 gal. of water; what was the value of 
A gallon of the mixture ? Ans, $.76f . 

4. A goldsmith combined 8 oz. of gold 21 carats fine, 12 
oz. 22 carats fine, 18 oz. 20 carats fine, with 28 oz. of alloy ; 
required the fineness of the composition. Ans, 12 carats. 

5. A person mixed 12 gal. of alcohol 90% strong, X ^a' 
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80% Strong, 10 gal. 75% strong, and 11 gal. 70% strong; 
what per cent, of alcohol in the mixture ? Ans, 79%. 

6. A drover bought 30 cows at $20 a head, 40 at $25 a 
head, 30 at $28 a head; he sells them at a gain of 25%; what 
is the average price per head received ? Ans. $30.50. 

CASS n. 

698* CHven, tJie mean value and the value of e^ich 
ingredient, to find the proportional quantity of each. 

Note. — This and the following cases were formerly called Alligation 
Alternate* 

I. A grocer wishes to mix sugars worth 5, 7, 12, and 14 
cents a pound, forming a mixture worth 9 cents a pound; in 
what proportion must the sugars be mixed ? 

Solution. — If we take 1 lb. at 5 
cents for the mixture worth 9f , we 
gain on it 4)^, and to gain 1 cent we 
would take ^ of a pound. If we take 1 
lb. at 14^, we will lose 5^, and to lose 
1 cent, what we have just gained, we 
would take ^ lb. ; hence we take \ lb. at bf as often as J^lb. at 14^, or in 
whole numbers, 20 times ^, which is 5 of the first, as often as 20 times ^, 
which is 4 of the fourth. In a similar manner we find that we must take 
3 lb. at 7^, as often as 2 lb. at 12^ ; hence the quantities may be mixed 
in the proportion of 5, 3, 2, and 4. 

Rule. — I. Write the sever al prices or qualities in a column, 
and the mean price or quality of the mixture at the left, 

II. Select two quantities^ the one less and the other greater 
than the average^ write the reciprocal of the difference he* 
tween each quantity and the average opposite, the quantity , and 
reduce these to integers by multiplying by the least common 
denominator, and proceed in the same manner until all the 
prices have been used. 

I II. Add two or more proportional numbers if they stand 
opposite a given quantity ; the results will be th£ proportional 
numbers required. 

Notes. — 1. When there are throe quantities, compare the one which il 
greater or less than the average with both the others, and take the sum of 
the two numbers opposite thie or^c. 

2. A common factor may be Inserted in any couplet or omitted from it 
without changing the proportional parts ; it is thtu teen that tture nuil ^ 
0n^ nunU^er <^ answers in the tame proportion. 
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WBITTEH £X£BCI8ES. 

2. A grocer has teas worth T, 10, 16, and 18 dimes a pound ; 
what relative quantities of each must be takeo to form a mix* 
tore worth 12 dimes a pound ? Ans, 6 ; 4 ; 2 ; 5. 

8. A merchant has 4 pieces of muslin, worth 10, 14, 20, 
and 22/ a yard, respectively ; how many yards must he sell 
of each that the price may average 18/?? Arts. 1; 1; 2; 2 

4. How shall I combine gold 16 carats, 18 carats, and ^tl 
carats, to make a mixture of 20 carats fine, if 1 wish to mil 
equal quantities of 1st and 2d ? Ans, 1st, 1 ; 2d, 1 ; 3d, 3. 

5. What relative quantities of rice worth 12^, 18|, and 
20^ cents a pound, must be taken to form a mixture worth 
16^ cents a pound ? Ans, 27 ; 15 ; 15. 

6. A farmer bought pigs at $4^ ea(:;h, sheep at $5^ each, 
and calves at $6^ each; how many must he sell of each so 
that the average price may be $5 each 1 Ans, 9 ; 2 ; 3. 

7. A man has a quantity of 3, 5, 25, and 50 ce^nt piecesi 
which he wishes to exchange for 10 cent pieces; what is the 
relative number of pitices exchanged? Ans, 40 ; 15 ; 5 ; 7. 

CASE in. 

699. Oi/ven, the mean 'value, the value of each in^ 
gredient, and the quantity of one or more, to find the 
other quantities, 

I. A farmer bought 20 hens at 10 dimes each ; how man} 
must he buy at 4 and 5 dimes each, so that the average 
price may be 8 dimes each ? 

Solution. — We find by opebation. 

Case II. that the number at r 4 1 i i\ r ^ 

4 and 10 dimes are as 1 to2, g-! 51 I J . 2 2 Vx 4 = 1 8 

and at 5 and 10 as 2 to 3; (iq— i J 2 3 5J (20 
lence, as often as we take 

1 at 4 and 2 at 5, we take 

2 4- 3=: 5 at 10. But he bought 20, or 4 times 5, at 10 dimes, heno6 
he must buy 4 times 1 or 4 at 4 dimes, and 4 times 2 or 8 at 5 dimes 

Rule. — I. Find the proportional quantities by Case IT. 

II. Divide the given quantity by the proportional quantity 
iimited, and multiply each of the other proportional quantx 
U^ by the quotient. 
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WRITTEN EXEB€I8ES. 

2. A merchant bought some hats for $5 each, some vesta 
for $t each, and 48 coats for $16 each ; the average price was 
$12 ; how many vests and hats did he buy ? Ans, 16 of each. 

3. A publisher sold Mentals @ 15/, Primaries @ 10/, 
Grammars @ 30/, and 360 Spellers @ 40/ ; required the 
number of each, if the average price was 35/. Ans, 36. 

4. A merchant wishes to mix 40 lb. of sugar at 6/ and 40 
at 8/, with some at 14/ and 15/, so that the mixture may 
be worth 10/; how m.uch of the latter kinds must he takei? 

Ans. 201b. at 14/; 32 lb. at 15/. 

5. A grocer wished to mix 15 lb. of tea at $1^ a pound, 
21 lb. at $1, with that worth 70 cents and 50 cents, so that the, 
mixture may be worth 80 cents ; how much must he take of 
the 3d and 4th ? Ans, 42 lb. at tO/; 35 lb. at 50/. 

6. A man has some 3 ct. pieces, some 5 ct. pieces, some 
10 ct. pieces, and 290 fifty-cent pieces, which he exchanges 
for 25 ct pieces; how many must he exchange of pach kind? 

Ans, 250 three-cent ; 50fi-ve-centj 50 ten-cent. 



CASE IV. 

TOO. Given, the mean value , value of each ingre^ 
dient, and entire quantity, to find the quantity of each 
ingredient. 

I. A person has a sum of money in ten-cent pieces, which 
he wishes to exchange for 3, 5, 25, and 50 cent pieces, having 
255 pieces in all ; how many of each will he obtain ? 

Solution. — We find by operation. 

Case II, that we must have 
40 three-cent pieces as often 
as 7 fifty-cent pieces, and 10- 
also 3 five-cent pieces as 
often as one 25-cent piece. 
Taking the sura of these we 
have 51 in all; but we 
wished 255, which is 5 

times 51, hence we must take 5 times as piany of each, which givoi 
respectively 200, 15, 5, and 35. 

Jlxile. — I. Find the proportional quantities by Case IL 

II. Divide the required quantity by the sum of the pro 
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portionaL quantities, and multiply each proportional quaiv 

tity by the quotient. 

Note. — When the sum of the proportional parts ia not an exact divtoo. 
of the quantity, each couplet must be multiplied by such numbers as wiL 
make the sum of the proportional parts a diyisor of the entire quantity. 

WRITTEIV EXERCISES. 

2. A grocer wished to mix teas worth 25, 30, 44, ana 
56/ a pound, making a mixture of 68 pounds, worth 35/ 
a pound ; required the quantity of each kind. 

Ans. 8 ; 36 ; 20 ; 4. 

3. A merchant mixed sugars worth 5, 7, U, and 12/ a 
pound, in order to make a mixture of 66 lb. worth 8/ a 
pound ; how many pounds of each did it require ? 

Ans, 24; 18; 6; 18. 

4. A man bought 100 apples for $1, some worth ^ of a 
cent, some ^, some 1;^, and some 2/ apiece ; how ma^ay did 
he purchase of each kind ? 

Ans, 40, 1st; 10, 2d; 20, 3d; 30, 4th. 

5. A lady bought 102 yards of muslin at an average price 
of 15 ct., some at 8, some at 13, some at 18, and uome at 
20 ct. a yard ; required the number of yards of each kind. 

Ans. 30; 18; 12; 42. 

6. A man, has $134 in ten-cent pieces, which he wishes to 
exchange for pieces worth 3, 5, 25, and 50 cents respectively ; 
how many of each kind will it require? 

Ans. 800, 3ct. ; 300, 5ct.; 100, 25 ct. ; 140, 5 Oct. 
7* A person has some bank-notes whose denominations 
are respectively $1, $2, $5 and $20, which he wishes to ex- 
change for 62 ten-dollar notes ; how many must he exchange 
of each kind ? 

Ans. 20 ones; 10 twos; 4 fives; 28 twenties. 
8. A person purchased 100 animals for $100 ; sheep ai 
J3^ apiece, calves at $1^, and pigs at $^; how many ani- 
mals did he buy of each kind? i Sheep, 5, 10, 15. 

Ans. I Calves, 42, 24, 6. 
( Pigs, 53, 66, 19. 

Note. — This last problem is from Hackley's A.lgebT«b,S^«XASss?^<fe^"^a^<i«. 
(ndetern)ioa/;e Anaijfiis. Its solution by AntYimftWc \ft '^erj ^faxi^^. 
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INSURANCE. 

TOl* Insurance as presented on page 327 gives the e\& 
meDts of the subject, but a few more complicated queations will 
now be presented. 

703. Perpetual Policies ara frequently issued, the rat* 
being usually eijunl to that of ten annual premiums. 

703. In Perpetual Policies the premium is regarded rbs 
deposit, and the policy may be cancelled at the inatanoe of 
either party. 

704, The Return Premium to the policy holder is 90* 

of the premium or deposit. 

Short Bale Tablet, as given on page 426, are now in general use 
ftmong insurance companies. 

'WKITTEH BXBRCISEB, 

1. A merchant insured liis store for j of the value, at the 
rate of !{%, liut soon afterward the store burned down, and 
bis loss above the insurance was $4150 ; what was the value of 
the store ? Ans. {16000. 

2. Mr. Levan orders insurance aa follows: 52500 on wool stor- 
age for 1 mo., 52500 on do. for 2 mo., $2500 on do. for 3 mo., and 
$2500 on do. for 4 mo., all in same warehouse, the annual rat« 
being (.85 on the hundred dollars; also at the Siime time orders 
a policy for ?2u00 on his frame dwelling for 3 yr., annual rata 
ifi. What was the cost of insurance V A-ns. 554.60. 

Ncm.— By the TaMe p. K6. we Qua tHe ratee are .17, .211, .81, and .ta re- 
ft. Mhaaapolicy inthcffltoaFirelns. Co. for$2000, covering 
11200 on his mill building and 9S00 on machinery therein ; be 
also has a policy in the Lancaster Fire Ins. Co. for (1600, cov- 
ering (1000 on bis mill building and $500 on macliinery therein. 
By a fire which occurs next door bis property is damaged by 
water to the amount of $230 as follows : (SO loss on the buOding 
and (150 on the machinery ; bow much can he claim from each 
company V 

Ana. Mtna, $135.94Vft ; Lancaster, 594.06^, 

mllllHSZSWiou niavbluery, 11.100; Etna's lorn OB 
Lftnoaator's losa on mlll = J| ur*s6-«a,36ft, etc 
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LIFE INSURANCE. 

705« Life Insurance is a contract by whicL a company 
in consideration of payments made by the insured, stipulates 
to pay a certain sum of money to his heirs at his death, or to 
himself if he attains a certain age. 

706. The Policies of Life Insurance most frequently 
used are the following : 

1. Term PolideSj payable at the death of the insured, if it occur within 
a certain number of years, premium payable annually. 

2. I/je Policies, payable at the death of the insured, premium payaLIe 
annually during life, or in one, five, or ten annual payments. 

3. Endowment Polidea, payable to the insured at the end of a certain 
numL'er of years, or to his heirs if he dies sooner, premium payable 
either annually during the continuance of the policy, or in one, five, or 
ten annual payments. 

TOT. The rates of premium, as fixed by different compa- 
nies, are based on the expectation of life, determined by a 
table of mortality, the probable rates of interest, and the 
" loading," or margin for expenses. 

Notes. — 1. Policies in many companies are forfeited on non-payment ol 
premium. The laws of Massachusetts, however, provide that the compan 
les chartered by that State shall allow the policy to nm on a certain time, 
proportioned to the number of premiums that have been paid, and if the 
insured dies within this time, the company will pay the amount insured, 
deducting for the premiums omitted. 

2. A table given by the New England Mutual Life Insurance Company of 
Boston will be found in the Appendix, on which most of our examples are 
reckoned. 

T08« The Quantities considered in Life Insurance, using 
the tables in our calculations, are, 1. The Premium on $10^0; 
2. The Gain or Lose; 3. The Amount of the Policy; 4 
The Age ; 5. The Period of Insurance! 

CASE I. 

T09* Given, the amount of policy, the €ige, and th€ 
period of insurance, to find the pretnium, 

1. What annual premium must a man aged 45 years paj 
for a life policy of $2500? 

Solution. — The premium for life, in the operation. 

table, at the age of 45, is $38 for $1000 ; hence, «qo w o RcvQ-B^tAs. 

for $2500 it will he 2.500 times $38, irhicYi \ft ***^ ^ ^ 
£95. H**nce the following 
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Rule. — Find in the table the premium corresponding k 
the given age and time, and multiply this sum by the amourd 
of the policy, considering all terms of the policy below thoiA- 
muds decimally. 

WRITTEN EXERCISES. 

2. Mi. Tappan takes out an endowment policy in the New 
England Mutual Insurance Company for $5000, payable to 
himself in 10 yr., or to his heirs at his death ; what annual pr^ 
mium will he pay, his age being 52 yr. ? Ans, $568.50. 

3. Mr. Amory wished to insure his life at the ag-e of 40 
years for $10000 ; but not being able conveniently to spare 
the money, he deferred it till he was 45 years old, and then 
took an endowment policy for 15 years; how much moro 
would the premiums amount to at the maturity of the policy 
than if he had taken the same kind of policy when he first 
intended ? Ans, $360. 

4. Nathan Foster took out an endowment policy for 
$11500, payable in 20 years, his age being 35 years; if he 

• 

lives to receive the endowment, will he have paid more oi 
less than if he had take.a a policy of the same amount at 40 
years of age for 15 years ? Ans. $993.12^ less. 

CASE n. 

710* Given, the amount of policy, the age, and 
tlie period of insurance, to find the gain or lo.ss by in^ 
»uring. 

1. A man 43 years of age takes a life policy for $3500. 
premium payable during life; he dies after making 10 pay- 
ments ; how much will the amount of the policy exceed the 
payments ? 

Solution.— Having found the premium operation. 

bj Case I. to be $123.20, 10 payments will $35 20 x 3.500 = $123.20 
amount to $1232, and the excess is the 45j^23 20 X 10 = $1232 

difference between $3500, the amount of $3500 — $1232 = $2268 
the policy, and $1232, the amount of the 
paymentB, which is $2268. 

Rule. — Multiply the premium, as found by Case /., by the 
number of payments, and subtract this product from the 
amount of the policy. 
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Note. — When interest is reckoned on the payments, as in problems 8, i, 
and 5, we obtain the amount as we obtain the Anal value of an annuitv, 
Art. 681. 

WRITTEN EXERCISES. 

2. John Gilbert, aged 35 years, takes out a life policy for 
$5000, premium payable during life ; he dies at the age of 
60 ; how much will his heirs receive above the amount of 
the premiums? Ans, $2880. 

3. James Gibbons, aged 44 years, takes out an endow- 
ment policy for $8000, payable in 15 years; reckoning inter- 
est at 6% on his payments, will he gain or lose if he lives 
to receive the endowment ? Ans. $4,485.28 loss. 

4. Charles Marshall, at the age of 31 years, took out a life 
policy of 87000, premiums to cease in 10 years; he died 
aged 45 years 3 months ; what was his gain by insuring, 
reckoning interest on premiums at 6%? Ans. $2412.14. 

5. George D wight, 32 years oLage, took out an endowment 
policy for $11000, payable in 20 years. In two years and 
a half he died ; what was the gain, reckoning interest on 
premium at 1%, and how much greater profit would it have 
been to take a life policy, premiums payable during life ? 

Ans. Gain, $9256.91 ; $864.22. 

Note. — For a more extended discussion of this subject see BrooktU 
Higher Arithmetic. 

. BUILDING ASSOCIATIONS. 

711 • Building Associations are cooperative corporations 
instituted to receive small deposits at regular periods and to 
invest these in loans among the depositors or members, on 
raartgages given by the borrower. 

These a.ssociations enable many persons of moderate earnings and 
incomes to erect or buy buildings, and to invest their savings se- 
curely and profitably. The regular installments form the capital 
Df the association, which is loaned to members only. The business 
is managed directly by the depositors, and the profits are equitably 
divided among them. 

71IS* The Members of an association arc those who 
Bubscribe for shares. They are of two clasft^*, boTTWK»«r%^ 
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or those who borrow money of the association, and non-bor- I . 
rowers, who subscribe for shares as an investment. \i 

713* The Shares are usually issued periodically in serieSf 
thus producing a constant succession of shares, each series 
successively reaching its value and being wound up, and a 
new. series taking its place. Many associations have only 
one series. 

When the installments and profits on any series have raised the value 
of its shares to par, it is wound up by returning to the non-borrowing 
members the value of their shares (though in some associations the 
paid-up shares are allowed to remain and draw cash dividends), and to 
the borrowing members their mortgages and cancelled obligations. 

Thus, supposing $200 to be the value of a share and the payments $1 
a month, if the capital is accumulated in one hundred months, the non- 
borrowmg member will receive $200 on a share, and the borrowing 
member's debts will be cancelled, and his mortgage for $200 a. share 
returned. The installments in each case have amounted to only $100, 
making a profit of $100, or 100% for the time. Many series are closed 
before their shares are fully equal to $200 in value. 

714. The Dues are Jhe fixed periodical installments, 
and are usually $1 a month. Contingent Dues for current 
expenses are assessed annually by some associations. In 
case of non-payment of dues, fines are levied. It is illegal 
in Pennsylvania to charge fines on unpaid fines. 

At the regular monthly meetings of associations, the aggregate in- 
stallments or dues, interest, fines, etc., paid in, are loaned to the highest 
bidder, or sometimes in the order of application, in which latter case 
there is a fixed or stated premium to be paid by the borrower. 

715* The Premium is a percentage paid per share, in 

excess of interest, on money which is *' bought" or borrowed 
of the association. It is quoted for the beginning of the 
series, 

710* The Stated Premium is the minimum rate fixed 
by associations, at which money will be sold on shares, each 
year of a series. 

The Stated Premium is fixed at $50, or 25% of a share, for the Ist year; 
IM5, or 22 j% for the 2d year ; $40, or 20% for 3d year, etc.; decreasing 
10% yearly to the 7th year, when it'becomes $20, or 10%. Money is 
seldom loaned after the 7th year, or at a lower *^ stated premium.'' The 
entire premium on a loan equals the staied premium at that point of the 
leries plus the avumnt bid, 

Some associations have no staled premium to regulate the differenoe 
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of premium between different series, but deduct, for each expired year 
of the series, 10^ from the premium bid. Thib is avoided hy the In- 
stallment plaua, in which a number of cents a montn is bid as premium, 
thus making no difference in what series the borrower holds shares. 

717. There are Three Modes of loaning money and 
fixing the interest, adopted by different associations, called 
the Installment Plan^ the Net Flan, and the Chross Flan, 

By the first plan, the par value of a share is loaned on each share, and 
the premium is paid in monthly installments, together with the dues 
and interest. By the second plan, the premium is deducted from the 
par value, and interest is charged on the net amount of the loan. By 
the third plan, the premium is deducted from the par value, but interest 
is charged on the par value of the share. 

Thus, by the Installment Plan, the net loan is $200, the par value oi 
the share and the full amount of the mortgage; the payments are $1 a 
month dues, $1 interest, and — cents premium. By the Net Plan, if the 
premium is $50, the net loan is $150, and payments $1 a month dues 
and 76^ a month interest. By the Gross Plan, the net loan is $150, but 
payments are $1 dues and $1 interest. The monthly premium in cents 
by the first plan corresponds nearly to the total premium in dollars on 
a new series by the other plans, on the basis of 100 months. 

In Pennsylvania, where these associations are most numerous, the 
number of shares at any one time is limited to 5000, and the periodic 
payments of borrowers to $2. Thus, by the Installment and Gross 
Plans, the dues and interest at 6% on $200, par value of a share, are each 
$1 a month, which brings the payments up to the limit, $2. 

If loans are paid before the termination of a series, an equitable part 
of the premium paid is refunded, by the Oros8 and Net Flans, No 
premium is returned by the Installment FUm, since none is paid in advance. 

The Installment and Net Plans are more favorable to the borrower 
than the Gross Plan. Of the three, the Installment Plan is the sim- 
plest, and seems worthy of general adoption. 

718. A Withdrawal is made by returning the stock 
certificates to the association, and making settlement. 

In case of withdrawal, a non-borrower receives the dues paid in, and 
an equitable part of the accrued profits. By the Installment Plan, a 
borrower pays the difference between the withdrawal value of the shares 
and the gross amount of the loan. By the Net or Gross Plans, a bor- 
rower pays the difference between the sum of the withdrawal value of 
the shares, increased by the premium for the unexpired years of the 
series, and the gross amount of the loan. 

Theoro/te of an association accrue from interest and premiums. The 
IVue Profit at any date of a series is the legal interest on the payments, 
plus that part of the profit on premiums which the present value of a 
share is of the par value, $200. The Withdrawal Frofit is the True 
Profit less a Withdrawal Discount fixed by the Association By-Laws. 

NoTB. — Buildhig Associations are not, as often supposed, builders of 
houses. They are corporations organized to enable tTieir members to build 
houseSy or buy them in their individual capacity, and might perha.^ «& 
i^propriatelj he called Savinfifs Fund and \jqw\ kwwS^a^^'oa^. 
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CASE I. 

719* To find the {nctual cost of any amount ofstodu 

1. What would be the annual aggregate dues on 20 shtrei 
of stock at $1 a month per share ? 

Solution. — Since the dues on 1 share for operatioh. 
L month are $1, on 20 shares they will be $20 ; $1 X 20x 12 $240. 



and for 1 year, 12 times $20, or $240. 

'BLvle^'^MuUiply the periodical dues by the number of 
veriods, and to this product add the sum of the fines^ if afi\ 
have been levied. 

WRITTEN EXERCISES. 

2. I buj 8 shares in the first series, 12 in 2d, and 27 in 34 
of Franklin Building Association ; if these series are 8^, 9, 
and 10^ years respectively in "running out," how much 
money in monthly dues will have been paid in on the three 
series when closed out ? Ans, $5498. 

3. I subscribed for 18 shares of Investment Building Asso- 
ciation, new series, and was twice fined 10% for unpunctual 
payment of dues ; at the end of the year I subscribed for 20 
shares in the second series ; how much had my subscriptions 
cost at the end of the second year? Ans. $615.60. 

4. Mr. Allen pays dues on 20 shares for 2 years, and then 
discontinues his payments; if his fine is 10% of dues each 
month, what will be the amount to his credit at the end of 
the third year? Ans. $84. 

Sno. — The installnieutH and fineB form an ariUimetical progression for 
the third year. 

CASE II. 

7ISO* To find tlie amount of a loan, and the montlUy 
paytnents and entire pay^nent of a borrower. 

\. I buy money on 10 shares of stock, Installment Plan, 
new issue, and bid 40/ a month premium; what is the 
amount of my loan, and what are my monthly payments? 

Solution. — On the In- operation. 

Btaliment Plan, the full $200xl0=$2000, Loan, 

value of a share is loaned; $200X.005=$1.00, Int. per mo. 

hence the loan on 1 share is |i 4-$l-}-$0.40=:$2.40, Pay't on 1 share. 
^200. and on 10 shares it is $2.40xl^>==^'i^> ^^xdXk q11^%.^\»., 

fO dmee $200, or $2000. * ^ ^ , 
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The interest on $200 for I month at 6% is $1, and this added to $1, 
Lhe dues, and 40/^, the premium, gives $2.40, the monthly payments on 
1 share; and on 10 shares the payments will be $2.40X10, or $24. 

Rule I. — Multiply the loan on one share by the number 
if shares, to find the amount of the loan. 

Rule II. — Multiply the sum of the dues, interest^ and pre 
mium, on 1 share, by the number of shares, for the monthly 
payment. Multiply the monthly payment by the numbet 
of months the series has to run, for the entire payment. 

# 

Notes. — 1. In the Installment Plan, the loan on 1 share is 1*200 ; in the 
Gross and Net Plaus, t?ie loan on one share is $200 minus the premium. 

2. When a loan is bought after the beginning of a series, the dues most 
be reckoned from the beginning of a series, but the interest and premium 
only from the beginning of th£ loan. 

WRITTEN EXERCISES. 

2. Mr. Wilson bought a loan of a Building Association 
on 15 shares, at the beginning of the series, for 65 cents a 
month premium ; what was his loan and w bat did he pay 
for it, if the series runs out in 9 years? Ans. $3000 ; $4293. 

3. I bought a loan of a Building Association on 16 shares 
at the beginning of the series, at $50 premium. Gross Plan ; 
what was the loan, and what did I pay for it, if the series 
runs out in 8| years ? Ans. $2400 ; $3328. 

4 I bought a. loan of a Building Association on 23 shares, 
at the beginning of the 3d year, for 67 cents a month pre- 
mium ; what was the loan, and what did I pay for it if 
the series runs out in 8} years ? Ans. $4600 ; $5341.98. 

5. Mr. Brown built a house for $3500, and to pay for it 
borrowed money of the Quaker City Building Association 
on 20 shares of the 4th year of the series, at $15 and "stated 
premium," Net Plan ; what balance remains due on the 
house, and if the series runs out in 8i yr., what will he pay 
for his loan r Ans. $500 ; $2960. 

CASE III. 

721. ^^ ^^''^^ *'^^ actual cost of a loan to a borrower: 

1. I bought a loan on 15 shares in a new series of a 
Building Association, Gross Plan, at $12, and "stated pre- 
mium;" if tha series runs out in 8^ yeax^, ^\i«A. V^ \i^ 'Owt: 
actuaJ cost of mv loan ? 
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Solution. — The monthly < operation. 

Sayment on 1 share equals $1 |2.00X 15= $30, Monthly payment 
ues and |1 mterest, or $2, 101x100 

and on 15 shares the payment 30 X — r ^=$757.50, Int. 6jt. 

is $30. The first inslallment ^_. .^/./v ao/./.^ o i. »x 
is on interest 100 months, the *3^X ^^ = ^^^» ^um of pa/ts. 
second installment 99 months, $30004-$757.50 = $3757.50, Ckwt 
and so on ; hence the interest 

of a payment of $1 for the different periods equals the interest of $1 
for a number of months represented by an arithmetical series whose 
first term is 1, last term 100, and number of terms 100, or (Art. 665) \ of 
(1004-1) X 100. The interest of $1 for 1 month is i^, and for the aggre- 
gate months, J of lOOX lOlX J)^= — j /^=$25.25 ; and on $30 it is 

$25.25X30 =$767.50. The sum of the payments equals $30X100, or 
$3000; and the cost of the loan equals $3000+$757.50, or $i3757.50. 

Rule. — I. Multiply the number of months by the number 
of mxtnths increased by 1, and divide by 4, to find the interest 
at ^% on the aggregate monthly payments o/$l. 

II. Multiply the interest on the aggregate payments of $1, 
by the monthly payment, to find the interest on the payments. 
Add this interest to the sum of the payments ; the resuU 
unit be the cost of the loan. 

Note. — We have assumed that the monthly payments are entitled to 
timple interest from the time of their payment until the close of t?ie series, in 
determining the actual cost of a loan. It would be more correct to reckon 
annual interest^ but this makes the calculation rather difficult. To be 
strictly accurate, we should reckon compound interest. 

WRITTEN EXERCISES. 

2. Mr. Thomas bought a loan on 1^ shares, new series, of 
El Paso Building Association, at $85 premium. Net Plan ; 
if the series runs out in 9 years, what is the actual cost of 
his loan ? Ans. $259T.42T. 

3. Mr. Burton bought a loan of a Philadelphia building 
association on 10 shares of a new series at 65/ a month pre- 
mium ; what is the actual cost of the loan if the series runs 
out in 9^ years? Ans. $3806.46. 

4. A rents a house at $12 a month, and at the end of 10 
years buys it for $1200 ; B buys a house for $1200, borrow- 
ing money of a building association on 8 shares of a new 
aeries at $50 premium. Gross Plan, which runs out in 10 yr., 
and paying an annual tax of $24 at the beginning of each 
"^ear; which houae cost the moat? Au%. k^«, %%f»^.^Q. 
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CASE IV. 

732* To find the rate of interest recei/ved by a nan" 
borrower, 

1. What rate of interest do I receive on 5 shares, daesv $1 
per share, if the series mns out in 9^ years ? 

Solution. — The sum of the install- opebation. 

ments paid on 1 share for 9J years or $200 $114=$86 

114 months, is $114 ; and the difference 115x 114 

between $200, the final value, and $114, — — — =equated time. 

the amount paid, equals $86, which is iie; 

the gaiiif or interest on the investment «g6_:_lii21zzi=15^7>L a^ 

$1, 3ie first payment, is on interest for * 24 • /* 

114 months, the second payment is on 

interest for 113 months, etc; hence the interest on the installments foi 

the different periods is equivalent to the interest on $1 for a number of 

months represented by the sum of an arithmetical series whose first 

term is 1 and last term 114, or (Art. 665) J of (1+114) X 114, monthB=i 

^ of (1-|-114)X 114, years ; hence the interest on $1 for 1 year, or the 

raU, is $86h-^^^|^^=$.157+, or 15.7%. 

Rule. — I. Subtract the sum of the installments paid on 
one share from the final value of the share, and the differ- 
ence will he the interest on the investment, 

II. Multiply the number of payments by the number of 
payments increased by 1, and divide 6y^24, to find (he 
equated time, or the number of years in which $1 vrill pro- 
duce the same interest as the installments. 

III. Divide the interest on the investment by the equated 
time ; the quotient will be the equated rate per cent, 

WRITTEN EXERCISES. 

2. By the annual report of the Investment Building and 
Loan Association made at the end of the eighth year, the 
present value of the first series is $186.90 ; what is the 
equated rate of legal interest at that time? Ans, 23.43%. 

3. It was estimated that the first series, including dues, 
would be worth $180.75 when 8^ years old, but at the end 
of 8 years the association canceled the series by paying the 
estimated value, less the unpaid dues on each share ; what 
rate % was realized by the stockholders? Ans, 20.29%. 

NoTs.'^In Prob, 2, $186.90 is regarded aa Mi© ftaiSL ^«X^^«* oV >Cafc «&»3e% 
26 M 
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CASK • V. 

73S. To ft/nd the rate of interest paid by a bor- 
rower. 

1. A buys a loan on 10 shares, Net Plan, at the beginning 
of a series, at $60 premium per share, and pays $10 dues and 
$7 interest on net sum received, for 8^ years-; what is the 
average or equated rate of interest ? 

Solution.— The loan was 10 X opebation. 

($200--$60)=$1400; $10 + $7 I0x($200-$60)=$1400. 

"'^•"?- '//S? '^^''"^^iP*S?iTA^ 100X($10+$7)=$1700. 
which in 100 mo. equals $1700. 101x100 

Now the interest on the monthly $17 X — ^ — X . 06==$429.25. 
payments (Case III.) is equivalent ^^ ^^^ , ^f*^ ^^ ^^^ ^^ ^^ 
^^ ^ ' 101 y 100 |1700-f$429.25=$2129.25. 

to the interest on $17 for -——^ $2129.25— $1400=$729.25. 

. ar, (...on or. u $729.25-i-8i=$87.51. 

years at 6 % , or $429.25 ; hence $87.51-i-$1400=.0625+. 
the actual cost of the loan IS $1700 ' 

-f $429.25, or $2129.25; therefore 

$2129.25— $1400, or $729.25, is the interest on the loan for 8} years; 
and the interest for 1 year is $729.25-1-8^, or $87.51; hence the rate 
is $87.51-i-$1400=.0625 + or6i^. 

. Rule* — I. Find, the sum of the installments, and the in- 
terest on the installments for the equated time at ^ffof their 
sum will he the entire cost of the loan, 

II. Subtract the amount of the loan from its entire cost ; 
the remainder will he the interest on the loan for the period, 
from which the rate is readily found hy the method of sim- 
ple interest. 

WRITTEN EXERCISES. 

2. Mr. Jay borrows $4600, at 56 cents premium a month, 
on the Installment Plan ; what sum do his monthly payments 
aggregate, and what equated rate % will he pay if the series 
runs out in 9^ years ? Ans $58.88 ; 9.25%. 

3. I buy a loan of 10 shares, new series, in an association 
on the Installment Plan, at 60 cents a month premium, and 
in another, a loan of 10 shares on the Gross Plan at $60 pre- 
mium; what rate % do I pay for each loan if each seriee 
runs out in 8^ years ? Ans. Inst., *l,b^% ; Gross, 9.4T%. 

NoTH« — A more complete discussion of this subject will be found Is 
Ihvoks'i Higher ArUAmetie, 
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SECTION XII. 
MENSURATION. 

724tm Mensuration treats of the measurement of geo 
metrical magnitudes. 

72Sm Geometrical Magnitudes consist of the Line^ 
Surface, Volume, and Angle. 

7ISO. A Line is that which has length without breadth 
or thickness. Lines are either straight or curved, 

737.. A Straight Line is one that has the same direc- 
tion at every point. 

7IS8. A Curved Line is one that changes its direction 
at everj point. The word line used alone means a straight 
line. 

7I39. Parallel Lines are those which have the same 
direction. Parallel lines, it is thus seen, will never meet. 

730. One line is said to be perpendicular to another 
when the adjacent angles formed by the two lines are equal. 

731. An Angle is the opening between two lines which 
diverge from a common point. 

732. A Right Angle is an angle form- 
ed by one line perpendicular to another; 

as, ABC. „ 

B c 

733. An Acute Angle is an angle o 
less than a right angle; as, DEF. 
An Obtuse An|fle is one larger than 
a right angle ; as, DEG. 

£ 

MENSURATION OF SURFACES. 

734. A Surface is that which has length and breadth 
without thickness. Surfaces are plane ox cur-xjed. 

733, A Plane Surface is a surface a\ic\i \Xi^\. Si ws^ ^^'^^ 
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of its points be joined by a straight line, everj part of thai 
line will lie in the surface. 

736. A Plane Figure is a plane durface bounded by 
liDes, either straight or curved 

737. A Polygon is a fif^^ure bounded by 

straight lines; as, ABODE. A Polygon 

of three sidos is called a Triangle , of four ^ 

sides, a Qvadrilateral^ etc. 

I c 

738'% A Diagonal of a polygon is a line ji ^ning the 
vertices of two angles not consecutive. 

789. The Perimeter of a polygon is the am of ite 
sides. 

740. The Area of a plane figure is the numLer of square 

units in its surface. 

Note. — The principles of mensuration are derived from /eometiy ; tbeli 
application to practical purposes is usually given in arithmetic. 

THE TRIANGLE. 

741. A Triangle is a polygon of three 
sides and three angles ; as, ABC. 

74IS. The Base is the side upon whicn 
it seems to stand; as, AB. The Altitude 
is a line perpendicular to the base, drawn 
from the angle opposite; as, CD. 

743. An Equilateral Triangle is a triangle which has 
its three sides equal ; when two sides are equal it is called 
isosceles; when its sides are unequal it is called scalene. 

Rule. — To find the area of a triangle^ multiply the boie 
by one-half of the altitude. 

Note. — If the three sides arc given and not the altitude, take half iHu 
mm of the sides J suhtract from it each side separately, multiply th£ haJf mum 
and these remainders together ^ and take the square root of ths product, 

1* What is the area of a triangle whose base is 25 rods 
and altitude 18 rods ? Ans. 225 sq. rd., or 1 A. 65 P. 

2. Keguired the area of a triangle whose base is 75 rods 
*d altitude 57 rods Aus. Vi K. W\^ . 
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8. Keqaired the area of a triangular field whose base ia 
965 rods and altitude 516 rods. Ans, 1731 A. 

4. What is the area of a field whose sides are respectively 
20, 30, and 40 chains ? Ans. 29 A. 8 P.—. 

THE QUADEILATERAL. 

744. A Quadrilateral is a polygon having four sideb 
and therefore four angles There are three classes, the par- 
aUelograrrif trapezoid^ and trapezium. 

745. A Parallelogram is a quadrilateral whose opposite 
sides are parallel. The altitude is the perpendicular distance 
between its opposite sides. 

740* A parallelogram which is right-angled 
is called a Rectangle. When the four sides are 
equal it is called a Square. 

747. An .oblique-angled parallelogram 
is called a Rhomboid. An equilateral 
rhomboid is called a Rhombus. 

Rule. — To find the area of a parallelogram ^ multiply tht 
base by the altitude. 

' 1. What is the area of a parallelogram 20 feet long and 
18 feet wide ? ' Ans. 40 sq. yd. 

2. A has a rectangular lot 192 chains long and 65 chains 
wide ; what is its area ? Ans. 1248 acres. 

8* What is the difference in the area of two lots, one 
being 245 rd. long, 42 rd. wide, and the other 85 chaina 
long and 18 chains wide ? Ans. 88 A. HOP. 

748. A Trapezoid is a quadrilateral 
which has two of it^ sides parallel. Its 
altitude is the perpendicular distance be- 
tween its parallel sides. 

Rule. — To find the area of a trapezoid^ multiply one- 
half the sum of the parallel sides by the altitude. 

1. Required the area of a trapezoid, one side being 120 in.^ 
the other 96 in., and the altitude 48 \n. Aus-^^^A^e^X*- 

2. What ia the area of a trapezoid, tVie svd»a\ievtL^ '^^^ *2«\^ 
f94 in., and thf^ nhiUidf* «fi in. ? /Itir 'V4C;^c\.^. "^ ^^V*'^'^ 
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8. W hat is the area of a plank 12 feet long, 18 inchtt 
wide at one end, and 12 inches at the other end ? 

^718. 15 sq. ft. 

4* A farmer has a field in the form of a trapezoid, the two 
parallel sides being 95 and 15 rods respectively, and the per- 
pendicular distance between them being 65 rods ; how much 
land in the field ? Ans. 34 A. 85 P. 

749. A Trapezium is a quadrilateral 
which has none of its sides parallel. A 
diagonal, as AB, divides the trapezium 
into two triangles. a 

Rule. — To find the area of a trapezium, divide the trape 
zium into two triangles by 'a diagonal, find the area of 
each triangle and take the sum, 

1. What is the area of a trapezium whose diagonal is 145 
m., and the altitudes of the triangles, the diagoual being the 
base, are 30 and 40 inches respectively ? 

Ans. 35 sq. ft. 35 sq. in. 

2. Required the area of a trapezium, the length of whose 
sides are respectively 20, 30, 25, and 35 chains, and the 
length of the diagonal 40 chains. Ans. 72 A. 56 P.—. 

THE CIRCLE. 

750. A Circle is a plane figure bounded 
by a curved line, every point of which is 
equally distant' from a point within, called 
the centre, 

751« The curved line is called the cir- 
cumference, and a line passing through the centre and end- 
ing in the circumference is the diameter. Half the diameter 
is called the radius. 

VS2m Rule. — To find the circumference of a circle, mul 
tiply the diameter 6^ 3.1416. 

1. What is the circumference of a circle whose diametei 
is 95 incbeB ? Au%. *l%.^4 In. 




rUE CIRCLE. 407 

2* What is the distance around a circular fish-ponc], the 
diameter of which is 16 rodsf Ans. 50.2656 rd. 

3. A man has a garden in the form of a circle, the diame- 
ter of which is 45 rods ; what is the distance around it? 

Ans, 141.3T2 rd 

753* Bnle. — To find the diameter of a circle ^ muUiply 
the circumference by .8183. 

1. What is the diameter of a circle whose circumference it 
40 feet ? Ans. 12.732 feet. 

2. What is the diameter of a water-wheel whose circum- 
ference is 78.54 feet? Ans, 25 feet. 

754. Bule I. — The area of a circle equals the circum- 
ference multiplied by one-fourth of the diameter^ or the 
square of the circumference multiplied by .07958. 

Bule II. — The area of a circle equals the square of the 
radius multiplied by 3.1416, or the square of the diametei 
multiplied by .785398. 

NoTB. — The area will vary slightly in the decimal figures as we use the 
dtfferent rules. 

1. What is the area of a circle whose diameter is 25 and 
circumference 78.54 ? Ans, 490.875. 

2. What is the area of a circle whose diameter is 36 
inches ? Ans, 1017.8784 sq. in. 

8. What is the area of a circular garden whose ciroumfer 
«nce is 180 rods ? Ans. 2578.23 sq. rd. 

TSli* A square is inscribed in a circle when 
each of its angles is in the circumference. 

Rule. — To find the side of an inscribed square ^ muUiply 
the diameter by .707106, or multiply the circumference by 
.225079. 

1. What is the side of a square that can be cut out of a 
circular board whose diameter is 14 inches ? 

Ans. 9.899 in. 

2. How large a square can be cut out of a circular boaxd 
w Aose circnmferencfii ig 200 iuc\ie8T Atv^^. V^.^\^^Vx, 




u>« 
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THE ELLIPSE. 

756. An Ellipse is a plane figure 
bounded bj a curved line, the sum of the 
distances from every point of which to 
two fixed points is equal to the line 
drawn through those points and termi- 
nated by the curve. The two fixed 
points are called fod : the line through the foci is the trans 
verse axis, and a line perpendicular to this passing through 
the centre and- terminated by the curve, is the conjugate 
axis. 

Rule. — To find the area of an ellipse, we multiply hjalf 
of the two axes together, and that product by 3.1416. 

1. What is the area of an ellipse whose transverse axis is 
20 inches and conjugate axis is 16 inches ? 

^728. 251.328 sq. in. 

2. Required the area of an elliptical mirror whose length 
is 6 feet and breadth 5 feet. Ans. 23.562 sq. ft. 



MENSURATION OF VOLUMES. 

757* A Volume is that which has length, breadth, and 
thickness. 

THE PRISM. 
758* A Prism is a volume whose ends are 
equal polygons and whose sides are parallelo- 
grams. 

750. The polygons are called bases, the paral- 
lelograms form the convex surface, and the prism 
takes its name from the form of its bases. 

760. The Parallelopipedon is a prism whose bases 
are parallelograms. A cube is a parallelopipedon all of 
whose sides are squares. 

7G1. Rule. — To find the convex surface of a pr^.sm, 
mulliplj/ the perimeter of the base by the height. 
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NoTB^ — ^To find the entire surface we add the area of the bases. 
1. What is the convex sarface of a triangular prism, the 
three sides of whose base are respectively 6, 7, and 8 inches, 
and height 50 inches ? Ans. 1050 sq. in. 

* 2. What is the entire surface of the triangular prism giveD 
in, the first problem? Arts, 1090.66 sq. in. 

76IS. Rule. — To find the contents of a prism, multiply 
ihe area of the base by the altitude of the prism. 

1. What are the contents of a square prism whose altitude 
is 30 feet, and the side of the base 3 feet ? Ans, 270 cu. ft. 

2. Required the contents of a triangular prism, the sides 
of whose base are each 16 inches, and whose altitude is 20 
inches. Ans. 2217.02 cu. in. 

THE PYRAMID. 

768« The Pyramid is a volume bounded by 
a polygon and several triangles meeting in a com- 
mon point. The polygon is called the base, and 
the triangles form the convex surface. 

704. The point at the top is called the vertex, 
the distance from the vertex to the base is the 
altitude, and from the vertex to the middle of a side is th( 
$lant height. 

765. Rule. — To find the convex surface of a pyramid, 
multiply the perimeter of the base by one-half the slant 
height. 

1. What is the convex surface of a triangular pyramid 
whose sides are each 4 ft. and slant height 27 ft.? 

Ans. 162 sq. ft. 

2. Required the convex surface of a pentangular pyramid 
whose sides are each 5 ft. and slant height 60 ft. 

Ans. 750 sq. ft. 
7G6« Rule. — To find the contents of a pyramid, muUir 
ply the area of the base by one-third of the altitude. 

1. Required the contents of a pyramid whose base is 8 
ft. Bonnre. and whose altitude is 69ft. Ans. 1472 en. ft 
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2. Required the contents of a. pyramid whose base is i 
triangle, each side of which is 8 ft., and the altitude of tbt 
pyramid 69 ft. Ans. 637.376 ca. R. 

T^p CYLINDEE. 
7tt7. The Cylinder is a round body of u 
form diameter with circles for its ends. The 
two circular ends are called bases. 

768. The Altitude of a cylinder is the dia- ^ 
tance from the centre of one base to the centre 
of the other. 

769. Role. — To Jind the convex surface of a cylinder, 
multiply the circumference of the base by the altitude. 

1. What is the convex surface of a cylinder, altitude 12 
fL and diameter of base 6 ft. 7 ..4ns. 226. 1952 sq. ft. 

2. What is the convex surface of a cylinder 40 feet long 
and 15 feet in diameter? Ans. 1884.96 sq. ft. 

770. Rule. — To Jind the contents of a cylinder, multiply 
the area of the base by the altitude. 

1. Required the contents of a cylinder 60 feet long and 
8 feet in diameter. ^ns. 3015.936 cu. ft. 

8, Required the contents of a cylindrical log 12 feet long 
and 6§ feet in diameter. Ans. 418.88 cu. fl. 

THE CONE. 

771. A Gone is a volume whose base is a 
circle, and whose convex surface tapers uniformly j \ 
to a point called the vertex. I \ 

773. The Altitude of a cone is the distance / \ 
from the vertex to the centre of the base, and / \ 
the slant height is the distance from the vertex ( ^^T~J 
to the circumference of the base. 

778. B,vle.— To find the convex surface of a cont. 
multiply the circumference of the base by one-half the slant 
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1. What is the convex surface of a cone, the circumfer- 
ence of whose base is 64 inches and slant height 40 inches ? 

Ans, 1280 sq. in. 

2« I have a conical haystack whose slant height is 8.25 ft., 
and the diameter of the base 6.5 ft. ; how many square yards 
of canras will cover it completely ? Arts, 9.35935 sq. yd. 

TT4. Rule. — To find the contents of a cone, multiply 
(he area of the base by one-third of the altitude. 

1. Required the contents of a sugar-loaf, diameter of the 
base being 8 in. and height 18 in. Ans. 301.5936 eu. in. 

2. How many cubic feet in a conical haystack 6 ft. high 
and 20 ft. in circumference ? Ans, 63.664 cu. ft. 

THE FRUSTUM OF A PYRAMID AND CONE, 

775. The Frustum of a Pyramid is the part 
of a pyramid which remains after cutting off the 
top by a plane parallel to the base. 

776. The Frustum of a Cone is the part of a 
cone which remains after cutting off the top by a 
plane parallel to the base. 

777. Rule. — To find the convex surface of a frustum^ 
take the sum of ihe perimeters or circumferences of the two 
bases, and multiply it by one-half the slant height. 

1. Required the convex surface of the frustum of a square 
pyramid whose slant height is 24 feet, the side of the lower 
base 12 feet, and upper base 8 feet. Ans. 960 sq. ft. 

2. Required the surface of a frustum of a cone whose 
slant height is 20 feet, diameter of lower base 12 feet, and 
upper base 8 feet. Ans. 628.32 sq. ft. 

77^« Kule. — To find the contents of a frustum, take the 
sum of the two bases and the square root of their product, and 
multiply this sum. by one-third of the altitud-c of tVe f TMAYMmy 
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1. What are the contents of the frustum of a square pyr 
amid the sides of whose bases are 2 and 3 feet, and whose 
altitude is 15 feet ? Arts. 95 eu. ft. 

Sua-~2a-f 3»+ v^22 X 32 == 4 -f 9 + 6= 19, and this multipUed by 

5 equals 95 cu. ft. 

2. What is the amount of timber in a log which measures 
8C feet in length, the radius of one' base being 6 feet and 
of the other 3 feet ? Arts, 527T.888 cu. ft. 

THE SPHERE. 

T70. A Sphere is a volume bounded by a 
• curved surface, every point of which is equally 
distant from a point within called the centre. 

780. The Diameter of a sphere is a line 
passing through its centre and ending in the 
surface. The radius is half the diameter. 

781. Rule. — To find the surface of a sphere, we multi- 
ply the circumference by the diameter, or square the 
radius and multiply it by i tim£S 3.1416. 

1. Required the surface of a sphere whose diameter is 24 
inches. Ans, 1809.5616 sq. in. 

2. Required the surface of a sphere whose diameter is 96 
inches. ^ Ans, 28952.9856 sq. in. 

78IS. RuIq. — To find the contents of a sphere, we multi- 
ply the cube of the diameter by ^ of BA41Q, 

1. Required the contents of a sphere whose diameter ie 

6 inches. Ans. 113.09T6cu. in. 

2. If the diame^jr of the earth is 8000 miles, what are its 
surface and sol'^ contents ? Ans, Sur., 201062400 sq. mi. 

, 783. Rule. — To find the size of a cube which may be 
out from a given sphere, we square the diameter, divide 
by 3, and extract the square root of the quotient, 

1* What is the side of a cube which may be cut from a 
sphere 21 inches in diameter? Ans. 12 124 in. 
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GAUGING. 

784. Oauging is the process of finding the capacay of 
lasks and other vessels. 

Barrels and casks differ from cylinders in balging out in the middle. 
By ascertaining the i^pproximate meau diameter of the cask or barrel, 
the capacity can be obtained like that of a cylinder. 

Rule I. — To find the mean diameter of a barrel or cask, 
add to the head diameter f , or^ if the staves are not mtich 
curved, f of the difference between the head and bung 
diameters. 

Rule II. — To find the capacity in gallons, multiply the 
square of the mean , diameter by the length (both expressed ' 
in inches), and this product by .0034. 

!• How many gal. in a cask whose head diameter is 28 in., 
bung diameter 36 in., and length 40 in.? Ans. 151^ gal. 

2. How many gallons in a barrel of slight curvature, 3 ft. 
long, the head diameter being 26 in., and the bung diameter 
29 in. ? Ana, 94 .59616 gal. 

SXTPFliBMSlTTAR? FROBLEMS IIT ME1TSUX2ATIOK'. 
!• Two towns, 42 mi. apart, are on a map located lOJ in. apart; 
what is the scale on which the map is dra,wn ? Ans. ^ in. to the ini. 

2. How many feet of boards will cover the gable end of a house 
34 ft. wide, the ridge being 18 feet high ? Ans. 306 sq. ft. 

3. The rafters of a roof are 18 ft. long, and the distance between 
the eaves is 24 ft.; what is the height of the ridge? Ans. 13.41+ ft. 

4. I have a triangular building lot whose sides measure- 25, 35, and 
40 feet respectively; if I sell it at $5 per square foot, what do I 
receive ? Ans. $2165.05. 

5. How many Belgian blocks, averaging 6 in. X 12 in. on the sur- 
face, will be required to lay a pavement on the roadway of a street 
500 yd. long and 15 yd. wide? Ans. 135,000. 

6. How many bricks, 8 in.x4 in., will be required to lay a pave- 
ment on a sidewalk 7 feet wide, extending along 4 lots, each having 
18 ft. 6 in. front? Ans. 2331. 

7. What is the expense of sodding a plot of ground 45 yd. long and 
95 .ft. wide, ^ith sods 15 in.x24 in., the sods when laid costing 
B1.50 per hundred ? Ans. $76.95. 

8. How much will it cost to fence a rectangular garden 20 nxu 
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long and 15 rods wide, with pickets 4 inches wide and 3 inches apar^ 
at $9 V< M.? An8. $17.82. 

9* Required the length of a hand rail for a flight of stairs of 18 
steps, each step being 7 in. high and 9^ in. wide ? Ans, 17^ ft 

10. What will be the cost of flooring at $33.25 per M., of a three 
story house, the inside measure being 58 ft. X 34 ft., deducting 15 ft. 
6 in. by 8 ft 3 in. for the stairs ? Am. $183.95. 

IL What will be the cost of a thousand tiles in the shape of a 
rhombus 15 in. on a side, a line drawn from an obtuse angle perpen- 
dicular to the opposite side, meeting it 9 in. f^om the acute angle, 
at 75^ a square foot ? Ans. $937.50. 

12. How much will it cost to roof a warehouse with slate 48 ft.X 

. 60 ft., the height of the ridge being 10 ft. and the eaves projecting 8 
inches, at $14.75 per square (100 sq. ft.)? Atis. $469.05. 

13. A yard 36 feet square has in the centre a fountain, the basin of 
which is 12 feet in diameter; there is a flower-bed, 4 feet wide, 
around 3 sides of the yard; what will be the expense of paving the 
remainder at $2.25 per sq. yard? An$, 1195.73. 

14. The pressure of the atmosphere is 15 lb. to the square inch 
what is the pressure on a globe 4 ft. in diameter ? Ans. 108573.696. 

15. A horse is fastened by a rope 10 ft. long to the top of a post 6 ft. 
high; over how much space can he graze? Ans. 201.0624 sq. ft. 

16. The circular course of 'x riding-school is 110 feet in its outer 
diameter, and 10 J feet wide; what was the expense of its construc- 
tion, at 10^ per sq. foot.? Ans. $b28.22. 

17. A room 27 ft. 6 in. long, and 16 ft. 3 in. wide, has a semi-cir- 
cular bow, 22 feet in diameter, thrown out on one side; find che area 
of flooring in the whole room. Ans. 636.9418 sq. ft. 

18. I have a fish pond in the form of an ellipse, 20 ft. long, 15 ft 
wide ; how many hogsheads of water are required to flll it to the 
depth of 4 ft.? Ans, 111 .90f hhd. 

19. In a circular grass-plot whose diameter is 50 yd., there is a 
gravel walk 1 yd. wide, running round it 1 yd. within the edge ; what 
will be the cost of sodding the plot at 12<? per sq. yd. ? Ans. $217.90. 

20. The steeple of a church in the form of a cone is 30 feet in di 

\ameter at the base, the slant height being 90 ft.; what will it cost t 
paint it at 25^ per square yard ? Ans. $117.81. 

*^1. In a tin funnel, one part is conical, the slant height of the 
conical part is 4 in., the circumference at one end 10 in., and at the 
otherend 1 in.; the other part is cylindrical, the length being 5. in.; 
require^ the number of sq. in. of tin in it. Ans. 27 sq. in 
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22. A bip has the bottom 2 ft. 6 in. square, the top 3 ft. 6 in. square, 
the height 2 ft. 6 in.; what is the cost of lining it with zinc at 20 f pei 
sq. ft.? How many bu. will it hold? Ans, $7.37; 18.24 bu. 

23. How many cu. ft. in a telegraph pole 40 ft. long, 18 in. in diam- 
eter at the base, and 8 in. in diameter at top ? Ans. 38,688f cu, ft. 

24. How much map-surface on a school globe 12 inches in diame 
ter; and how many cubic inches* of material are there in it, if it is 
a hollow sphere 1 in. thick ? Arts. 452.3904 sq. in.; 381. 1808 cu. in." 

25. A room 24 ft. 6 in. long, 13 ft. 4 in. wide, is flooded with watef 
8 in. deep ; what is the weight of the water ? Ans. 6104J lb. 

26. A circular room, of which the diameter is 25 ft., and height of 
wall 14 ft., is covered with a hemispherical dome, what is the cost ol 
plastering the wall and dome at 25^ per sq. ft. ? Ans. $520.32J. 

27. How many dozen boxes of perfumery, 2 in. on each side, can 
be packed in a rectangular box whose dimensions are respectively 
1 ft. 6 in., 1 ft., and 8 in.? Ans. 18 doz. 

28. A cubic inch of gold is hammered out to cover a squa/re (IOC 
sq. ft.); what is its thickness ? Ans. .000069 inch. 

29. An ice house is 40 ft. long, 30 ft. wide, and 20 ft. deep; what 
area pf ice 6 in. thick, will be required from a pond to fill it? What 
would it weigh at 56 lb. the cu. ft. ? Ans. 48000 sq. ft.; 1344000 lb. 

30. A company wish to excavate a canal 25 miles long, with ah 
average width of 9 yards, and an average depth of 5 ft. 6 in.; how 
long will it take 500 men to do the work, if each man averages 12 
cubic yards a day ? Ans^ 121 days. 

31. If the men are paid $1.50 each per day, and the contractoi 
estimates 5% profit, what proposal will he make for digging the 
above canal ? Ans. $95287.50. 

32. If 50 cubic feet of air are required per person in a well- venti- 
lated room, how many persons can safely remain in a room 60 ft. 
long, 40 ft. wide, and 12 ft. high? Ans. 576 persons. 

33. The cost of a cube of metal, at $12 per cubic inch, is $4116; find 
the cost of gilding it over at 2f per square inch. Ans. $5.88. 

34. A cast-iron garden roller is 40 in. long, 22 J in. in diameter, and 
the iron is | in. thick; required its weight, if a cubic inch of iron 
weighs 4J ounces. Ans. 576.532|| lb. 

35. If a cannon ball, 6 in. in diameter, is melted and cast in a coni- 
cal mould 6 in. in diameter at the base, what is the length of the 
cone? Ans. 12 in. 

36. A railroad embanlnaent has an average depth, for 5 miles, of 
12 feet, width at top 8 yards, and at bottom 12 yards; what was thi 
cost of carting at 15^ per load (cu. yd.^ ? Au^.^^fi^Fsf^ 
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APPEKDIX. 

THE METRIC SYSTEM 

OF WEIGHTS AND MEASURES. 

NoTB TO TBA.OHSR.--Tlie Metric System may be omitted by daasofl whose 
time for arithmetic is limited, at the option of the teacher. 

INTBODUCTION. 

The old system of weights and measures in our country is irregular, 
difficult to learn, and inconvenient to apply. The same is true with the 
old systems of all nations. Originating by chance, rather than by 
science, they lacked the simplicity of law; and were, therefore, irregular 
and chaotic. 

In 1795, France adopted a system of weights and measures called the 
Metric System, based upon the decimal method of notation, all the 
divisions and multiples being by 10. It was regarded as so great an 
improvement upon the old methods that it has since been introduced 
into Spain, Belgium, Portugal, Switzerland, Holland, Italy, Grermany, 
Austria, Sweden, Denmark, Greece, Mexico, Brazil, and by most of the 
South American States, and in the most of these countries its use is 
compulsory. In 1864. the British Parliament passed an act permitting 
its use throughout the empire whenever parties should agree to use it. 

The introduction of the Metric System into this country had been 
long recommended by scientific men, and by such statesman as Madison, 
Jefferson, John Quincy Adams, etc. In 1866, through the influence of 
Charles Sumner, Congress authorized its use in the United States, and 
provided for its introduction into the post-ofEces for the weighing of 
letters and papers. To facilitate its adoption, a convenient standard of 
comparison was furnished, by making the new five-cent piece five grams 
in weight and one fiftieth of a meter, or two centimeters, in diameter. 
This system will, without doubt, in a few years be in general use in thia 
country. 

The advarUa^es of the Metric System are numerous and important 

1. It is easily learned ; a school-boy can learn it in a single afternoon. 

2. It is easily applied, all the operations being the same as in simple 
numbers. 

3. It does away with addition, subtraction, multiplication, division, 
Mnd reduction of compound numbers. 

4, It will &L(nlit&te commerce, giving thfe na^om «b \na^«E«ai «^|^stem 
'>/ weigbte and measures. 
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785. The Metric System of weights and measures is 
based upon the decimal system of notation. 

786« In this system we first establish the anit of each 
measure, and then derive the other denominations by taking 
decimal multiples and divisions of the unit. 

787. Names.— We first name the unit of any measure 
and then derive the other denominations by adding prefixes 
to the unit name. 

788. The higher denominations are expressed by prefix- 
ing to the name of the unit 

Deca, Hecto, Kilo, tfyria. 

10 100 1000 10,000 

The lower denominations are expressed by prefixing to 
the name of unit 

Deci, Centl, Milli. 

1 _1_ J_ 

10 - 100 1000 

789. Units. — The following are the different units, with 
their English pronunciation. 



Measure. Unit. Pronanciatlon. 

Length, Meter, (meter.) 

SuBFACE, Are, (air.) 

Volume, Stere, (stair.) 



Measure. . Unit. PronondattoA 

Capacjity, Liter, (leeter.) 
Weight, Oram, (gram.) 
Value, Dollar. 



MEASURE OF LENGTH. 

700« The Meter is the unit of length. It is the ten 
millionth part of the distance from the equator to the poles 
and equals 39.37 inches, or 3.28 feet. 





TABLE. 


■ 


10 millimeters (mm.) 


equal 1 centimeter, 


cm. 


10 centimeters 


'* I decimeter, 


dm. 


10 decimeters 


'* 1 meter, 


M. 


10 meters 


** 1 decameter, 


Divr. 


10 decameters 


" 1 hectometer. 


HM. 


10 hectometers 


" I kilome\feT, 


lOk 


10 kilometen 

27 N 


•" 1 TuyiVame^Xfit^ 


IK 
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NoTBB. — 1. The mei^T is very .nearly '6 feet 3 inches and 3 eighths of an 
Inch in length, which may be easily remembered as the rtUe of three tAreet. 

2. Cloth, etc., are measured by the meter; very small distances, by the 
millimeter ; great distances, by the kiLometer. 

3. The 5-cent piece of 1866 is very nearly ^ of a meter in diameter ; 
hence its diameter is about } of a decimeter^ or 2 cerUimeten, It waa 
ordered to be ^ of a meter in diameter, but owing to the composition 
of the alloy it was necessary to make its diameter a little greater ; 48.6 
nickel 5-cent pieces laid side by side measure one meter. 

4. A decimeter is about 4 inches : a kilometer, about 200 rods, or | of a 
mile ; a millimeter, about ^ of an inch. The inch is about 2^ centtmeters; 
the foot, 8 decimeters ; the rod, 6 meters ; the mile, 1600 meters, or 16 heo- 
tometeiB. 

MKNTAl. EXERCISES. 

1. How many centimeters in a meter? 

2. How many millimeters in a meter? 

3. How many decimeters in a decameter ? 

4. How many meters in a hectometer? 

5. Hoyv^ many meters in a kilometer? 

MEASURES OF SURFACE. 

791* The Are is the unit of surface used to measore 
land. The are is a square decameter. It eqaals 119.6 sq. 
Y±f or 0.0247 acre. 

TABLS. 

10 milliares (ma.) equal 1 centiare, ca. 

10 centiares ** 1 deciare, da. 

10 deciares '' 1 are, A. 

10 ares " 1 deeare, DA. 

10 decares " 1 hectare, UA^ 

10 hectares " 1 kilare, KA. 

10 kilares " 1 myriare, MA. 

NOTBS. — 1. The are, cerUiare, and ?iectare, are the denomlnationfl prind- 
dpally used, as these are exact squares. The centiare is a square whose 
side is 1 meter ; the hectare is a square whose side is 100 meters. 

The are » 100 square meters. The cerUiare =■ 1 square meter, 
The hectare = 10,000 square meters. 
2. The deciare is not a square, it is merely the tenth of an are ; the dMMV 
li not a square, it is merely ten ares. 

S. A fiectare equals nearly 2} acres ; a centiare equals nearly 1} sq. yd. 
An acre is very nearly 40 ares. 

'measures of OTHER SURFACES. 
792. All surfaces besides land are measured by the 
'are meter ^ square decimeter, etc. T\ift TSift««va^% «i^ %Vvowu 
zAe following table • 
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TABLE. 

100 8q. millimeters (min.^) «= 1 sq. centimeter, cm.* 

100 Bq. centimeters = 1 sq. decimeter^ dm.' 

100 sq. decimeters = 1 sq. meter, JL^ 

NoTB. — TLe measures higher than these are not generally used. Tb€ 
UBiial method of notation is to write tq, before the denomination ; bat I 
•oggeBt as an abbreviation tiiat we indicate the square by an exponent. 

MENTAIi BXBBCaSlSB. 

1. How many cenljares in an are? 

9. How many ares in a hectare? 

8. How many square meters in an are ? 

4. How many square decimeters in an are 7 

5. How many ares in. 640 square meters? 

MEASURES OF VOLUME. 

708* The Stere is the unit of volume. It is a oubU 
meier, and equals 35.3166 cabic ft., or 1.308 co. yd. 

TABLB. 

10 millisteres (ms.) eqaal 1 centistere, cs. 

10 centisteres ** 1 decistere, ds. 

10 decisteres ** 1 stere, 8* 

10 stores " 1 decattere, DS. 

10 decasteres ** 1 hectostere, HS* 

10 hectosteres " 1 kilostere, KS. 

10 kilosteres ' " 1 myriastere, MS. 

Hots. — ^Wood is measured by this measure. The stereo deeittere, and 
IgeuUre are principally used. S.6 9Ure$f or 36 deeUteretf yeiy nearly equal 
ihe common cord. 

MEASURES OF OTHER VOLUMES. 

794* Other solid bodies are asually measured by the 
eubio meter and its divisions. The measures are shown by 
the following table: 

TABLB. 

1000 cubic millimeters (mm.*) =1 cubic centimeter, cm.* 
1000 cubic centimeters = 1 cubic dQeviaft\«t^ ^an*^ 

1000 cabic decimeters =1 cubic me»\«r^ ^^^ 
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NoTS. — The higher denomlnatioiiB are uot geuerally used.* I tndleito 
bhe cubic measures with an exponent, inBtead of writinfi: eu. before tbi 
denominations. 

MENTAI« BXEBCISES. 

1. How many centisteres in a stere ? 

2. How many decisteres in a decasterc ? 

3. How many decasteres in a kilostere ? 

4. How many cubic meters in a hectostere ? 

MEASURES OF CAPACITY. 

79S« The Liter is the unit of capacity. It eqoalfe t 
ctibic decimeter ; that is, a cubic vessel whose size is one* 
tenth of a meter. 

706« This measure is used for measuring liquids and dry 
substances. The liter is a cylinder, and holds 2.1135 pints 
wine measure, or 1.816 pints dry measure. 

TABLE. i 

10 milliliters (ml.) equal 1 centiliter, cL 



1 deciliter, dl. 

1 liter, L. 

1 decaliter, DL. 

1 hectoliter, UL. (| 

1 kiloliter, KL. 

1 m jriallter, ML. 

Notes.— 1. The liter is principally used in measuring liquid*, and tin I 
hectoliter in measuring grains, etc. 

2. The lUer equals nearly 1^ liquid quarts, or ^ of a dry quart, orneaill 
^ of a bushel measure. 

3. The hectolUer is about 2} bushels, or f of a barrel. 4 lUen are a Uttk | 
more than a gallon ; 35 literty \eTy nearly a bfuM. 



10 centiliters 
10 deciliters 
10 Uters 
10 decaliters 
10 hectoliters 
10 kiloUters 



( 



HENTAl. 

1. How many liters in a hectoliter? } 

2. How many liters in a kiloliter ? 

3. How many deciliters in a decaliter? 

4. How many liters in a cubic meter? Ang, 1000. 

5. How many liters in a stere? An$, 1000. 

MEASURES OF WEIGHT. 

797. The Gram is the unit of weight. It is the weight 
of a cubic centimeter of distilled water at the tempentture of | 
* melting ice. The gram equa\*\^A"^'^'ltQri ^vcos^ \ 
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TABLE. 

10 milligrams (mg.) equal 1 centigram, eg. 

10 centigrams '' 1 decigram, dg* 

10 decigrams " 1 gram, ^. 

10 grams, ** 1 decagram, DG. 

10 decagrams " 1 hectogram, E^m 

10 hectograms ** 1 kilogram, E(jf., orK* 

10 kilograms " 1 mjriagram, MCjf. 

NOTBS.— 1. The gram Ib used in weighing letters, and mixing and com- 
pounding medicines, and in weighing «& very light articles. The new 5-ceiil 
coin (dated 1866) weighs 5 grams. 

2. The kilogram is the ordinary unit of weight, and is generally abbr». 
Ilated into kUo, It equals about 2^ poimds avoirdupois. Meat, sugar, etc., 
ire bought and sold by the kilogram, 

8. In weighing heavy articles, two other weights, the quirU€U (100 kilo- 
p«ms) and the tonneau (1000 kilograms), are used. The tonneau is be- 
tween our thort ton and long ton. 

4. The avoirdupois ounce is t^bout 28 grama / the pound is a little less than 
laikiZo. 

HENTAIi EXERCISES. 

1. How many grams is a kilogram? 

2. How many milligrams in a gram ? 

8. How many decigrams in a kilogram 7 
4. How many hectograms in a myriagram? 

MEASURES OF VALUE. 

798. The Franc is the French money unit It equals 
$0,193. The principal gold coin is the 20-/ranc piece; the 
principal silver coins are the franc and the IS-/ranc piece. 

TABLE. 

10 centimes equal 1 decime. 
10 decimes " 1 franc. 

NoTB. — It has been suggested that the American dollar and the Engltoh 
poimd be so modified that we shall have the followiug money table : 

5 francs = 1 dollar. 

5 dollars = 1 pound. 
Tkefrtme equals about 19.3 cents of our present money. 

NUMERATION AND NOTATION. 

700. In the Metric System the decimal point is placed 
between the unit and its divisions, the whole quantity being 
regarded as an integer and a decimal. TVivn^,^ ^^e.'^i^wsi: 
5 grtana, 6 decigrams, S centigrams, at© wT\X\;eTi ^^.^% ^pifl 
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800. The initials of the denomination may be placed 
either before or after the quantity, though thej are mdst 
frequently placed after it; thus, 27 grams may be written 
«27, or 27tt. 

EXERCISES IN NUMERATION. 

1. Read 48.05M. 

Solution. — This is read 48 and 5 himdredthB meters; or it mAy bi 
rMd 4 decameters, 8 meters and 5 centimeters. 



Read the following : 
2. 12.061L 
8. 28.66A. 
4. 904.068. 



5* 807.005L. 

6. 5062.035G. 

7. 20760.508G. 



EXERCISES IN NOTATION. 

I 

1. Write 6 meters and 5 centimeters. 

Solution. — We write the 6 meters with a decimal operatios. 
point to the right, and then, since there are uo deci- 6.06M 

meters, we write a naught in the tenths place, and then 
write the 5 centimeters in the place of centimeters. 

2* Write 17 meters, 4 decimeters, 8 centimeters. 

8. Write 7 decameters, 2 decimeters, 5 centimeters. 

4. Write 15 ares, 9 deciares, 8 milliares. 

5. Write 4 hectares, 8 ares, 5 centiares. 

6. Write 12 decasteres, 6 decisteres, 8 centisteres. 

7. Write 9 kilosteres, 7 decasteres, 5 centisteres. 

8. Write 3 hectoliters, 8 liters, 7 deciliters. 

9. Write 16 grams, 4 decigrams, 8 centigrams. 

10. Write 8 myriagrams, 7 hectograms, 6 centigrams, an^ 
5 milligrams. 

REDUCTION OF THE METRIC SYSTEM 
TO THE COMMON SYSTEM. 

MEASURES OF VALUE. 

1. Ho^ many dollars in 25 francs ? Ans, $4,825. 

2. How many dollars in 47.50 francs? Ana, $9.16}. 
8. How many francs in $15.50 ? Ans, 80.31 fr. 
^ ^ ^ many francs in $S1 .1 5 \ Am. \^^ .^^^ fe . 
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MEASURES OF WEIGHT. 

5. How many grains in 12 grams ? Arts, 185.184 gr. 

6. Pounds Troy, in 480.6 grams ? 

Ans. 1 lb. 3 oz. 8 pwt. 23i^ gr. 

7. Pounds Av., in 976.25 grams ? 

Ans. 21b. 2oz. 190.49 gr. 

8. Grams in 480 grains? Ans, 31.104G. 

9. Grams in 12 Troy pounds? Ans, 44T9.004G. 

10. Grams in 12 Ay. pounds? Ans, 5443.234G. 

MEASURES OF LENGTH. 

11. How many feet in 24.5 meters ? Ans, 80.38 ft. 

12. Yards in 136.54 meters? Ans. 149.3216 yd. 

13. Meters in 120 yards? Ansi 109.'r3M. 

14. Meters in 2 mi. 120 rd. ? Ans, 3822.199M. 

15. Miles in 4000 meters? Ans, 2 mi. 155 rd. 5ft. 10 in. 

16. Meters in 3 mi. 272 rd.? Ans. 6195.9867M. 

MEASURES* OF SURFACE. 

17. How many ares in 360 sq. yd. ? Ans. 3.01A. 

18. Sq. yd. in 142.5 ares? Ans, 17043 sq. yd. 

19. Acres in 505.6 ares? Ans. 12 A. 78.1312 P. 

20. How many ares in 30 acres? Ans, 1214.5741. 

21. How many ares in 5 A. 104 P. ? Ans, 228.744A. 

MEASURES OF VOLUME. 

22. How many cu. ft. in 46 steres ? Ans. 1624.5636 cu. ft. 

23. Cu. ft. in 214.78 steres? Ans. 7585.2993 cu. ft. 

24. How many steres in 128 cu. ft.? Ans, 3.624S. 

25. Steres in 16 cu. yd. 8 cu. ft. ? Ans, 12.4588. 

MEASURES OF CAPACITY. 

26. How many gallons in 36.08 liters? Ans. 9gal. 2qt. 

27. Gallons in 45.05 liters ? Ans, 11 gal. 3 qt. 1 pt. 

28. How many liters in 24 gallons ? Ans. 90.844L. 

29. How many liters in 36 gal. 2qt. ? Ans, 138.16L. 

30. How many liters in 6 bu. 2 pk. ? Ans, 229.07 L, 
81. BuBhels in 65,25 liters ? Aus \\>\i. ^ v"^. ^ vs^* 
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MISCELLANEOUS PROBLEMS. 

I. If a letter weighs 2.5 grams, how many such letters will 
It take to weigh a kilogram ? Ans, 400. 

9. A lady bought 1L5 meters of silk for a dress, at the 
rate of $4.75 a meter ; what did it cost her? Ans, $54,625. 

8. My butcher's bill one month was 87.5 kilograms of 
beef, at 18| cents la kilo; what was the bill ? -4n8. $16.40f. 

4. How much must I pay for 56.25 liters of coal oil, at 
the rate of 18| cents a liter ? Ans, $10,546 +. 

5. A kilogram weighs 2.2046 lb. ; what is the weight of 
56^ touneaux? Ans. 124559.91b. 

6. A bought 2500 ares of laud, at $4.50 an are, and sold 
it for $525 a hectare ; what was the gain ? Ans, $1875. 

7. If 15 vSteres of wood cost $22.50, what must I pay for 
24.5 steres at the same rate? Ans $36.75. 

8. If a kilogram of sugar is worth 21 1 cents, how manj 
kilos can I buy for $100 ? ' Ans. 459.77 +. 

9. The height of a pole is 68.325M; how long would it 
take a worm to climb to its top, at the rate of 15 meters a 
day ? Ans. 4.555 days. 

10. A kilometer is about f of a mile ; how many kilome- 
ters from Lancaster to Philadelphia, 70 miles? Ans. 112. 

II. How much must I pay for 23| meters of silk, at 8 
francs 25 centimes a meter ? Ans. 195.94— fr. 

12. What cost 3 kilares, 7 hectares, 6 declares of land, at 
$275.25 a hectare? Ans. $10185.90. 

18. It is about 100 miles from Philadelphia to New York; 
how many kilometers is it ? Ans, 160. 

14:. How much will it cost to excavate 12^ cubic meters 
of earth, at $37.25 a cubic meter? Ans. $476.80. 

15. What is the width of the Atlantic in kilometers, the 
width being about 3000 miles ? Ans, 4800 kilometers. 

16. What must I pay for 25 steres, 2 decisteres, and 5 cen- 
tisteres of wood, at the rate of $2.65 a stere ? Ans. $66.91^. 

17. How long will it take a man to walk from Philadelphia 
0O New York, at 8 kilometers an hour ? Ans. 20 hours. 
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18. Two vessels are 432 kilometers apart, and sail toward 
each other, each at the rate of 18 kilometers an hour ; in how 
many hours will they be together? Ans. 12 hours. 

19. A block 3.5 meters long, .75 meters wide, and .8 meters 
thick, cost $12 ; what would a cubic meter of marble cost, at 
the same rate ? Ans, $5.T1+. 

20. A man bought 7000 grams of jewels, at 40 francs a 
gram, and sold them at $15 a pennyweight; how much was 
gained or lost? Ans. $13475. 

PROBLEMS ON IMPORTS. 

1. An importer bought 428.5 meters of silk in France, at 
18 francs a meter, sent it to the United States, paying 25 
cents a meter shipping aad duty, and sold it for $5.25 a 
meter; what was his gain? Ans. $653.89. 

2. A man bought a valuable gem in France which weighed 
325.75 grams, @ 10.25 francs; the duty on it was $6.25; 
how must he sell it a gram to clear $150 ? Ans. $2.46. 

8« I bought 125.75 liters of wine in France, at 45.25 
francs a liter, paid $1.25 a liter duty and freight, and sold it 
at $12.50 a liter ; how much did I gain ? Ans. $316.48. 

4. An importer bought 625.5 liters of French brandy, at 
7.55 francs a liter, paid 15 cents a liter duty and freight, and 
sold it in New York at $1.65 a liter ; how much did he gain ? 

An& $26.80. 

5« A man bought 200 meters of cloth in France, at 16.25 
francs a meter; he paid 12^ cents a yard duty and freight, 
and sold it in Boston at $4.62^ a yard; .what was the gain 7 

Ans. $357. 

6. An importer bought 480 grams of jewels, at 12.25 francs 
gram, paid $5.25 an ounce shipment and duty, and sold 

them in Philadelphia at $102.75 an ounce; what was the 
gain? ^718. $369.78. 

7. A wme merchant bought 180 liters of brandy in Havre, 
at 32^ decimes a liter ; he paid 2^ decimes a liter shipment, 
and $2.25 a gallon duty, and sold it in New York at $6.75 «. 
gallon; wb/it wa? bis gain ? * Aiva.V^'^-^^' 
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NORMAL UNION ABITHMBTIC. 



TABLES OF WEIGHTS AND MEASURES. 



ENGLISH. OH STERLING 
MONEY. 
4 fkr. = Id. 

12 d. = Is. 

20 8. . = 1 £. 

21 8. . . = 1 G. 



TUOY WEIGHT. 

24 gr. . = . 
20 pwt = 

12 OZ. . =r 

LONG MEASUKB 
12 in. . = 

3 ft. = 

5} yd., or 16i ft.= 

320 rd. = 



1 pwt. 

1 OZ. 

1 lb. 



3 mi. 
69.16 mi. 
f69i nearly) 



1ft. 
1yd. 
Ird. 
1 mi. 
Ilea. 
= 1 deg., or ®. 



SURFACE, OU SQUARE 
MEASURE. 

144 sq. in. = 

9 sq. ft. . = 

30} sq. yd., or ) 

272} sq.ft. I~" 

160 sq. rd. . = 

640 acre = 



1 sq. ft. 
1 sq. yd. 

1 sq. rd. 

1 acre. 
1 sq. mi. 



CUBIC, OR SOLID MEASURE. 



1728 cu. in. . 

27 cu. ft. . 

16 cu. ft. . 

8 cd. ft., or, )^ ^ 
128 cu. ft. 



>- 



1 cu. ft. 
1 cu. yd. 
1 cd. ft. 

led. 



APOTHECARIES' 
20 gr. = 

39 . . = 

S 5 . = 

12 5 . . = 



WEIGHT. 
19 

lib. 



AVOIRDUPOIS WEIGHT. 
16 OZ. = 1 lb. 

1001b. = . Icwt 

20 cwt . = 1 T. 

SURVEYORS' LINEAR 
MEASURE. 

7.92 in. . = 1 li. 

100 11. . == . 1 cb 

80 cb = . 1 mi 

MARINERS' MEASURE. 
6 ft. = 1 fatbom. 

880 fatb. = 1 mi. 

SURVEYORS' SQUARE 
MEASURE. 

10,000 sq. li. = 

10 sq. cb., = 

640 A. . = 



cb. 



36 sq. mi. 1 __ 
(6 mi. sq. j 



1 sq. 
1 A 
1 sq. 

1 rship. 



mi. 



DRY MEASURE. 



2pt. 
8qt. 
4pk. 



1 qt. 
Ipk 
Ibu. 



LIQUID MEASURE. 
4 gi . = 1 pt. 

2 pt. = 1 qt 

4 qt. . -- 1 gal. 

31J gal. . = . 1 bar. 

63 gal. = . Ibbd. 

NoTB. — A perch of masonry =24| 
cu. ft.; a cubic yard of earth is calleo 
a load. A board foot is one foot long, 
1 foot IvUe, and 1 inch thick. 



Note. — For a Bushel, in most of the states, It requires 32 lb. of oaUj 
^4 lb. of timothy seedj 48 lb. of barley ^ 56 lb. of rye^ 56 lb. of Indian com 
40 lb. of vAtfot, 60 lb. of clover f*.edy 60 lb. of potatoes, QO lb. of beatu. 



AND HKASURES. 



ATOTHBO ABIES' rLUlU 
KB AS CBS. 

iHnniiii]iu(iiv}=lfluidra<!hm, 13. 
8 fioidwchiM =1 floidouDce. (J. 


Msec. = 
Mmin. ^ 
2411. . = 
3«5d«. . ^ 

100 yi. . = 


SpinU =lpaion, Cong. 


StwB.— A llqoldKmIlon=281 cu. In.; 
« baali«l=ai50.^ CO. In. 


UIKCCLAB MEASUBB. 
W •econda {") =1 minute, . . ' 
60 minuleu . =1 degree, . , * 
80degre« . =1 sign, . . . S. 
12 Bgat, or 860»— 1 cinmrnfeieaoa, Q 


4 wk. . = 
12 mo. . = 


TABLE TO ITOD TM TIMR W DATl 



Idl. 
\Jt. 
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; To TB< .*«. n.T 0. 1 


Dil Of 


,Jui Feb iMar Apr Hay J'dg J'lyUug Sep Oct 


Noy|Dec 


; Jinou? 


36.5 Bl' 59 90 lao' 151 181 ai2' 343 »T3 


304i334 


1 F^miwj 


334. S6S, 2S 59 «g' 120. 150 1H1 ai9 213 


373:303 


i March 


' 306, 3371 365 31 fil 93, ISS 153| 18*! 314 


245:275 


: April, 


! 2TS' 306 3341 30.1 30 SI. 91 vM 153| 183 


214244 


Hay 


: 245; 876! 304 336 365 


31 HI aa 12St 153 


18t'214 


< Jn^ 


: 214 345' 279 304 334 


365 30 RI «i' 133 


153; 183 


'■ July 


. 1841 316! a4S aT4> 804 


S35! 365' 31 6ai 93 


133:153 


?».. 


15.1 184 -SIS 343' 873 


304 334 305 31 61 


92:m 


■ 133 153 IKl 313 343 


378: 303 33*1 afi.S 30 


61 91 


October 


93 123 151 183' 313 


343i 273, 304 335 Sfi5 


31 61 




: 61. 82 120 161 181 


213 342 373, 304 S34 


365' 30 


Da(»mber 


: 311 62 90 131 ISl 


182 3131 243I 374 304 


335 865 





MISCELLANEOUS TABLES. 






12nmto . . 


=. I dozen. 24 sbeeW . . . 


= 


qnire. 


l2dofen . . 


E 1 groBB. 20 quiies . . . 


c 




ligTcm . ■ 


«1 great ^r<»«. ^SOsheeta. . . 
MISCELLANEOUS WEIGHTS. 


= 


ream. 


ThB fcilowing 


denominations are frequently used : 






IB lb. of powder 


make 1 barrel, 1 1001b. of ralalna 


make 


cask. 


S6 -' butter 


" I flrktn. 1 196 " flonr 




barral. 


B4 " 


■■ 1 tub. 1 300 " port.bPefor 


flBh 


barrel 


100 " grmlnoi- 


flour <■ 1 cental. 240 " lime 




caak. 


IM " dry flat. 


" 1 quintal. 3S0 '■ saltatN.Y.S. 


«atki 


barrd. 


100 '■ naili 


" Ikee. 600 " rlea 




baml 



k 



fi 



^ 



